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ACCURATELY MACHINED 


QUALITY 
CASTINGS 








tae, 


A wide range of engineering components in small and large quantities cast in the HOLFOS foundries 
in copper-base alloys to standard specifications, precision finished on the most modern machines. 


Please write for literature to: 


JOHN HOLROYD AND COMPANY LIMITED 


BOX 24 - HOLFOS WORKS + ROCHDALE «+ LANCS 
(Telephone: 3155) 


CENTRIFUGAL CASTING - SHELL CASTING - CONTINUOUS CASTING 


HL21 
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-designed for 


* LOW FUEL COSTS 
* LOW METAL LOSS 
* CONTINUOUS PRODUCTIVITY 


TECHNICAL REPORTS 

A Reve rbale na C ventry foundry melt e d 5.2 Y 2 5 lb of metal in 8 hours 

m é ng 42.5 gallons of fuel oil. Fuel consumed per hour of operation 
— 5. 2 gallons. Fuel consumed per lb. of metal — 0.008 gallons 

A gas heated Reverbale Junior used 5,895 cubic feet of gas to melt a cha 


f 1,448 Ib. witt loss of 8 Ib. at 700 C. Gas consumption — 405 cu. 
ft. 100 Ib. metal. Met al bene — 0.55 per cent. 
F é y West Bromw 


’ C2 - * Fone 
UV.93 pe ¢ 


SIL LEN AF 


Reverbale furnaces save heat, 
metal, and production costs. 


385 NEWPORT ROAD <: CARDIFF 
SKLENAR TELEPHONE: CARDIFF 35645 (Private Exchange) 
FURNACES LIMITED GRAMS: SKLENAR CARDIFF 35645 
BETTER mek TiN Se wo 7 we eS eS FTF cRUCISBSLE S 


P4268 
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Cerromatrix expands 1.5° on 
solidification; this phenome- 
non combined with a low 
melting temperature of 140 C 
provides a means of rapidly 
and permanently aligning and 
anchoring assemblies such 
as - bushes in castings 
punches in presstools - pole 
pieces in magnets - guide rods 
- spigots - drill jigs - spotting 
fixtures - assembly jigs. 


Accurate machining eliminated 


Full technical data will be sent on request 


MINING & CHEMICAL PRODUCTS LTD 


86 STRAND, LONDON, W.C.2. Tel: COVent Garden 3393 


70-76 ALCESTER ROAD SOUTH * KINGS HEATH * BIRMINGHAM [4° Telephone HIGHBURY 228! 
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MORGAN 


BASIN 
TILTERS 


2k The new BT-1300 takes only 
SO minutes to melt all this 
Aluminium Alloy 


During the past eighteen months 54 Morgan Basin For top quality castings and lowest melting loss, invest 
Tilters have been installed in modern foundries for in the most flexible of all bulk melters. Ask for a 


1 demonstration, with your own metal if preferred, at 


fast and economical bulk melting of a wide range of 


high quality aluminium or copper based alloys the Battersea Test Foundry. 


MORGANITE CRUCIBLE LIMITED, NORTON WORKS, WOODBURY LANE, WORCESTER. Telephone: Worcester 26691 Telex: 33191 


A Member of The Morgan Crucible Group FS4A 
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DON'T WASTE 


It’s part of an automatic spectrograph. 
Check your alloy in a couple of minutes. 


DONT WASTE TIME... 


POLYSPEK - POLYPRINT - POLYVAC. FLUROPRINT 


For automatic analysis by ultra-violet emission or X-ray fluorescence methods. 


Which do you need? Ask for our advice. 
Write for details in catalogue CH 405/07 


98 St Pancras Way London NW 1 


HILGER & WATTS LTD 
TELEPHONE GULiwver §636 
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ANNEALING FURNACES FOR 
NON-FERROUS MATERIALS 


Illustration by kind permission of The Yorkshire Imperial Metals Ltd. 


Batch Type Annealing Furnace, Town’s Gas Fired. 8’ 0” wide 
x 30’ o” long for non-ferrous tubes, operating temperatures 
250°-800°C. Output 3 Tons per hour. Automatic proportioning 
gas burners give atmosphere control with uniformity of tem- 


perature and economy in operation. 


BRITISH FURNACES LIMITED — CHESTERFIELD 


Associated with SURFACE COMBUSTION CORP. — Toledo — U.S.A. 
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REPUTATION 
FOR 


REPETITION 


Components of any complexity 
can be produced quickly and in 
large quantities as die-castings, 
offering in each unit the high 
level of dimensional accuracy and 
finish inherent in this process. 

Our design engineers will be 
pleased to advise you on how 
your products can be improved, 
and possibly cheapened, by the 
use of STREBOR die-castings. 


i 


= oa 
memeremmmme 0!© CASTINGS 


STREBOR DIE-CASTING CO. LTD., WINDLEY WORKS, RADCLIFFE, LANCS 
Phone: RADcliffe 2661 (3 lines Telex No. 66.305 
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25° x 24° x 102 
Processor leveller 
1° x 1¢° x 36° Pressure regulating 
roller leveller, with four banks of 
back-up rolls for levelling aluminium 
foil 





Pg J 
34° x 34° x 60° Pressure regulating * 
roller leveller with pinch rolls 





Three heavy plate levellers 
capable of levelling plate 12ft wide coda 
by 2 inches thick being built at 

the company’s works. 














12° x 12° x 54° Pressure regulating 


roller leveller 





45 x45 x 84 
backed up roller leveller 





a TS Se a IR A 


} 

| A heavy plate leveller in action at a 
shipyard handling plate up to 12’ wide 
and 2: thick 








25° x 2; x 54° Pressure regulatina 


roller leveller 


THE 
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OR PRECISION 
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CALL IN 


HEAD WRIGHTSON 


With over 20 years experience in this field 

Head Wrightson supply roller levellers to meet the special 
is} 1-10 We) me dal=1) mene E-} Colanl-1e-Mlam-li mol 1eccmelmtal-muTelale 

Designs are available for backed up levellers 

ro) (a= Aa no) at Wo) | a7 -Mer-ol-1o) (=e) mar-laleliiale) 

sheet, strip and plate ranging from aluminium 


foil up to 2” thick steel plate. 


Roller Leveller designs to suit new and 
unusual applications are prepared with the 
fore) iF-lekele-helelamey Mm tal-Mml--leme sale labe-telaMat-t-1-1-1aenh 


and Development Division. 


Write for our brochure describing in detail the 


many types of machines manufactured 


HEAD WRIGHTSON MACHINE CO. LTD. 
COMMERCIAL STREET, MIDDLESBROUGH 


LONDON - JOHANNESBURG - SYDNEY - CALCUTTA 
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DOING WHAT COMES NATURALLY 


High above the gaping crowd he walks, the very 
epitome of natural skill developed by years of un- 
relenting application and practice. 

High indeed in the field of non-ferrous metals stands 
Platt. A natural flair for manufactuing brass, bronze, 
gunmetal, zinc and lead alloys is accented by modern 
plant and laboratory equipment. 

They are only doing what comes naturally by giving > 
you consistent purity and meticulous specifications to 
ensure better end’ products; prices that are.so keen 
they will surprise you and helpful advice that may 
well save costly teething troubles. 





[P, 
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METALS LTD 4 
ENFIELD, MIDDLESEX PHONE HOWARD 3351 TELEX 25212 
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Polishing off his troubles 


Namely the ‘grey’ spots which reduce the efficiency, not to mention the 
clarity, of high quality lenses. 

Working to an accuracy of 1,000,000th of an inch, this craftsman must 
be sure of the quality of his material. So in die casting; leading die 
casters put their confidence only in Mazak. 

In some cases the existing procedure of a producer is accepted as the 
best practice of the art and is taken as a basis for the standard in 
question. Thus British Standard 1004 (Zinc Alloy for Die Casting) was 


based on the established practice of the Imperial Smelting Corporation 


CONSOLIDATED zinc CORPORATION CSALES) LIMITED, LONDON S.w.t 


in the production of Mazak. 


\ 
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Fire Prevention 


ANY thousands of pounds are lost every year to industry and to the 
M country generally by outbreaks of fires. Every year some 700 people 

are killed by fire and many thousands more suffer injury and disfigurement, 
by far the greatest number of victims being women and children and the 
elderly. Property losses last year were estimated at £43,769,000, as compared 
with a record figure of just over £44 million in 1959. More than one 
disastrous fire has taken place in the metal-working industries, resulting in the 
loss of a good deal of valuable machinery and buildings, as well as, in some 
cases, lives. 

This year, action committees are being set up under the guidance of fire 
authorities in local areas to organize a National Fire Prevention week from 
October 30 to November 4. Sponsored jointly by the Fire Protection 
Association and the Royal Society for the Prevention of Accidents, appeals 
have been made to private and nationalized industries, the Armed Services 
and Government Departments, as well as voluntary and welfare organizations, 
to co-operate in making this special week a success. Plans are already under 
way for an intensive publicity drive to spotlight the dangers and causes of 
fire and to give advice on fire prevention in the factory, the shop, office and 
the home. 

This campaign against fire dangers has the support of the Home Office, the 
Scottish Home Department and the Ministry of Labour, but its success will 
depend largely on local effort and initiative, and, of course, the help of the 
industrial world. For this reason the sponsors have sought the practical 
knowledge and active assistance of the fire authorities to organize the campaign 
in their own areas. The action of Fire Prevention Week committees will be 
the key. It is anticipated that they will also co-operate closely with home 
safety committees and industrial accident prevention groups. Fire prevention 
exhibitions and displays will, it is hoped, be a feature of this special event, and 
special short films for television and cinema are being made by Government 
Departments. There will also be lectures by fire officers at schools, factories, 
etc. It is to be hoped that industrialists will see to it that all engaged in safety 
work at their factories and works, where an outbreak of fire can have such 
far-reaching results, are encouraged to take the opportunity that this week 
will provide of learning how to deal with the many dangers which arise from fires, 
or, More important still, the opportunity to learn how to prevent such outbreaks. 
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Out of the 
MELTING POT 


NFORTUNATELY, the process of 

fracture of a real polycrystalline 
metal specimen under a tensile 
stress is very far removed from the phenomenon of crack 
propagation in an ideal crystal considered by theory. In 
spite of the difference between the two, however, the 
theoretical approach is not without value, if only as a 
training in clear thinking. On a broader view, of course, 
the theoretical approach serves to set the limits between 
the possible and the impossible or, at any rate, between 
the probable and the improbable, within which limits 
modifications can then be effected to meet the demands 
of a situation as it is encountered in real life. In this matter 
of fracture, an exercise adopting the theoretical approach 
has led to the conclusion that although the configuration 
of an ideal crystal, subjected to a tensile stress and con- 
taining a crack, corresponds at any given time to a mini- 
mum potential energy, there is nothing to stop the crack, 
once formed, from propagating throughout the crystal with 
a velocity of the order of that of sound. Propagation of 
the crack cannot be stopped by the forces of cohesion 
between the atoms; it can be hindered only by distortion 
of the crystal lattice. A crack of this kind constitutes a 
purely elastic formation, in the sense that if the external 
stress is removed, the crack will close up. The fact that 
in real solids, brittle fracture is not observed, means that 
fracture does not occur as a result of the propagation of 
an elastic microcrack. If it is assumed that stress concen- 
tration is caused by a stable crack, the existence of such a 
crack presupposes the existence of an already distorted 
lattice. Plastic deformation must occur first, and only 
afterwards can a stable crack make its appearance 


Theoretical 
Clarity 


principles are 
either taken for granted as 
obvious, overlooked, or allowed 
to pass unrecognized. In instances in which the latter 1s 
allowed to happen, it is then faintly amusing to note the 
near-surprise with which the results of the operation of 
such unrecognized principles are subsequently greeted. 
The atomic energy programme, which was embarked upon 
with a haste that left little time for consideration of few 
fundamental principles other than those governing the 
operation of the process itself, provides one or two examples 
of the more or less unexpected emergence of consequences 
of the other unrecognized principles. The failure to 
recognize one of these principles can perhaps be excused 
on the grounds that its recognition can best be achieved 
through a comparison of two such widely different under- 
takings as the generation of atomic energy and pork 
canning. Such a comparison, made on the basis of what is 
utilized and what products and by-products are obtained, 
leads to the fundamental principle according to which the 
more commonplace or down-to-earth that which is being 
utilized, the fewer the by-products. In pork canning, the 
pigs are certainly pretty commonplace and down-to-earth, 
and the only by-product, accordingly, is the proverbial 
squeal. In the generation of nuclear power, the fission 
process producing the energy borders on the esoteric: it 
is almost as if only the squeal was being used. The result 
is that, in accordance with the above principle, there is left 
a mags of intractable by-products ranging from radioactive 


Fundamental 
Waste 


FA cater tes 


waste to, ultimately, one gathers, the nuclear power 
stations themselves, once they have outlived their useful- 
ness while remaining too hot to dismantle. Indeed, 
natural uranium itself, on which the whole nuclear power 
enterprise is based, has also recently reached the status of 
something very like a by-product for which, as is cus- 
tomary in the case of by-products, uses are being sought 
with, as is also customary, little success. The recent 
announcement of the development of a uranium alloy steel 
can hardly be classed as one. So much for unrecognized 
fundamental principles and their consequences. 


Widening The 
Scope that still awaits further extension 
is the production of materials of 
very high purity and the study and utilization of the 
properties that such materials possess. While the produc- 
tion and use of ultra-high purity materials has so far been 
largely restricted to the field of electronic devices, where 
the need for them is imperative, the introduction of 
analogous techniques into other fields appears to be well 
worth investigating, even in the absence of any immedi- 
ately foreseeable, though certainly not the possibility of 
unexpected, results. Fields into which such extensions 
could be undertaken might include, for a start, casting, 
powder metallurgy and, last but not least, surface treat- 
ment, in particular electroplating. In connection with the 
latter, it is indeed surprising that in view of the consider- 
able body of evidence regarding the marked effects of 
minor constituents and impurities in plating solutions, 
experiments with solutions of high purity have so far been 
few and far between. One reason for this is probably the 
failure to appreciate the possible sources of significant 
impurities in such experiments. The need to use high 
purity compounds is self-evident. Thus, in a recent inves- 
tigation into the electrodeposition of zinc and manganese 
from extremely pure solutions, the zinc sulphate was 
prepared from zinc which had been distilled in nitrogen 
and had a total impurity content of 10° per cent, and 
redistilled sulphuric acid. Less obvious was the need to 
remove organic compounds from the distilled water used 
to make up the solution. This was achieved by boiling 
the water with potassium permanganate solution, and then 
redistilling it three times, each time discarding the first 
third of the distillate. From the resulting high purity zinc 
sulphate solution (60 gm/L zinc, 100 gm/L sulphuric 
acid) it was possible, at 20°C., to deposit zinc with current 
efficiencies of about 60 per cent at current densities of up 
to 1 amp/m* and up to 99 per cent at Samp/m*. The 
deposits consisted of large crystals with regular, mirror- 
smooth faces. The shape of the grains became irregular 
and their size diminished as soon as impurities were 
introduced into the solution (e.g. by water from which 
organic compounds had not been removed, or by contact 
of the solution with parts made of vinyl, polyethylene, or 
even p.t.f.e. plastics). In the case of amanganese-ammonium 
chloride solution of high purity, it was found possible 
to deposit manganese at current densities as low as 


10 amp/m* (at 20°C.) and to 

obtain current efficiencies of : 
90-93 per cent at higher current 

densities (660-2,000 amp/m_*). 


A DEVELOPMENT of recent years 
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Sintered ‘‘Heavy Alloy’’ components 


Powder Metallurgy - A Survey 


By I. JENKINS, D.sc., F.0M. 


manufacture of metals in the form 

of powder and the conversion of 
the powder into ingots or finished 
shapes by the application of pressure 
and heat, such that the metal particles 
bond together below the melting point 
of the major constituent to form a 
coherent solid mass. The powder can 
be that of a metal, an alloy, a metal 
compound, a non-metallic substance, 
or a mixture of any of these. 

The powder is introduced into a 
mould of the required form, pressed 
and compacted (Fig. 1), and mainly 
through mechanical interlocking of the 
particles, a coherent pressing is pro- 
duced. This is then heated in a furnace, 
either in a vacuum or an atmosphere, 
the composition of which is controlled 
to ensure that oxidation or any other 
undesirable reaction does not occur. 
The powder particles sinter together; 
the voids which were not eliminated 
by the initial compaction of the powder 
are reduced in volume, and in some 
cases, almost completely eliminated; 
and the compact shrinks (Fig. 2). 

The choice of sintering conditions 
will be determined by the charac- 
teristics of the metal powder and by 
the properties required in the product. 
Where good mechanical properties are 
required, it is desirable to produce a 
sintered body as free as possible from 
porosity (Fig. 3); for pure metals, this 
involves sintering at a temperature close 
to the melting point. If an alloy con- 
sists of metals of widely differing melt- 
ing points, a mixture of powders of 
both metals may be sintered above the 
melting point of one but below that of 
the second metal (Fig. 4). This so-called 
“liquid phase” sintering accelerates 


Prmmanutac: metallurgy includes the 


[Courtesy The General Electric Company Ltd. of England 


Outlining the principles as well as the practice of powder metallurgy, this survey discusses 


the manufacture of powders, composition, sintering and applications. 


In its original form 


it was given at a Conference organized by the Birmingham Productivity Assoctation. 


considerably the densification process 
and yields a material with very low 
porosity. Alternatively, the higher 
melting point constituent may be 
sintered first to produce a coherent 
sponge-like body, which is then brought 
into contact with the second metal, 
which is molten (Fig. 5). The latter 
will then be absorbed into the pores of 
the first—a process known as “infiltra- 
tion”. Both the latter processes may be 
used to make mixtures of metals which 
do not alloy with each other, e.g. 
tungsten - copper, tungsten - silver, 
carbon-copper, etc. In certain cases, 
the value of the sintered product 
depends upon a controlled residual 
and interconnected porosity which is 
subsequently filled with oil, as in the 
manufacture of self-lubricating bearings 
(Fig. 6). 


Fig. 1—Diagrammatic 
representation of the 
compaction of a 
powder ina die 


The primary fields of application of 
powder metallurgy may be grouped as 
follows : 

(a) The manufacture of metals or 
alloys which cannot be produced by 
melting and casting (e.g. tungsten, tan- 
talum, sintered carbides and heavy 
alloys). 

(b) The manufacture of components 
either from metals which do not alloy 
(e.g. copper-lead bearings, tungsten- 
copper and tungsten-silver contacts, 
copper-carbon brushes, etc.); or which 
have some specific requirement such as 
porosity (e.g. porous bearings, filters 
and “sweat-cooling” devices). 

(c) The manufacture of alloys to 
precise compositions and having prop- 
erties which fall within narrow speci- 
fication limits (e.g. alloys for sealing to 
glass and ceramics, magnetic materials, 
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Above: Fig. 2—-Metal powder, pressed compact 
and sintered body showing stages in reduction 
of volume 


Right: Fig. 3—Porosity in nickel bar after sintering 
for the period indicated at 1,300°C 
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Fig. 4 Sintered tungsten-nickel-copper alloy (x 500) Fig Structure of tungsten, infiltrated with copper 


Fig. 6—Structure of a high porosity porou 5 bri mize bearing (x 400) Fig. 7-Swedish sponge iron powder (x 7”, 


urtesy Bound B Be 
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[Courtesy Mond Nickel Co. Ltd 


Above 
aqueous solution (x 60) 
Right: Fig. 9 
carbonyl process (x 20,700 reduced by 3) 


high temperature alloys, and bimetallic 
elements). These materials may, if 
1ecessary, be hot or cold worked after 
sintering 

d) The mass manufacture of engin- 
eering components direct to finished 
shape and size without final machining 

The powder metallurgy process can 
follows: (1) the 
powders; (2) control 
powders; (3 


be sub-divided as 
manufacture of 
and _ standardization of 


compacting; (4) sintering 


Manufacture of Metal Powders 


There are many methods which can 
be used for making metal powders, 
each resulting in particles having their 
own characteristics in respect of shape, 
density, and distribution of sizes. 
Furthermore, the powder particle may 
be dense, porous or hollow, and may 
be spherical, flattened, angular or 
dendritic. The primary production 


4 An f\ 
iron powder (x 40) 
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Fig. 8—Nickel powder precipitated hydrothermally from 


Section through a nickel particle produced by the 


listed as follows: 
oxides; (ii) gaseous 
reduction of aqueous solutions; (iii) 
thermal dissociation of metal com- 
pounds; (iv) electrolysis; (v) atomization 

Metals, such as iron, copper, tungsten 
and molybdenum which form oxides 
readily reduced by hydrogen or carbon, 
are produced in powder form by reduc- 
tion of the corresponding metal oxide. 
Swedish sponge-iron powder, which is 
used extensively in ferrous powder 
metallurgy (Fig. 7), is produced by the 
carbon-reduction of the rich Swedish 
iron ores. The gaseous reduction of 
aqueous solutions is confined to treat- 
ment of ore concentrates of copper, 
nickel and cobalt, the metal being 
precipitated from solution by high 
pressure hydrogen (Fig. 8). The 
thermal dissociation process is restricted 
commercial scale to nickel and 
which are first converted to 


processes may be 
1) reduction of 


on a 
iron, 


[Courtesy Mond Nickel Co. Ltd 


gaseous carbonyls (Fig. 9); these are 
then dissociated at a suitable tempera- 
ture and pressure, back to the metal 
powder. Electrolysis opens up greater 
scope in that most metals can be 
electrolyzed from solution satisfactorily 
Fig. 10), including materials of grow- 
ing importance such as tantalum and 
beryllium, but perhaps the most sig- 
nificant development in recent years 
has been that of atomization. Basically, 
this consists of forcing a molten metal 
through an orifice and breaking up the 
stream with a high pressure jet of gas 
or water. If necessary, an inert atmo- 
sphere can be employed (Fig. 11). The 
particles of metal formed solidify 
rapidly and, although the atmosphere 
may be air, only superficial oxidation 
takes place. The importance of this 
process is related not only to the great 
variety of metals and alloys to which 
it can be applied, including those of 


Atomized nickel alloy powder (approx. x 40) 


(Courtesy B.S.A. Metal Powders Ltd 





a—Original powder. b—Cone |, weight 13-1 per cent, size abou 
d—Cone Ill, weight 13-0 per cent, size about 27. 
g—Cone VI 


size about 40, 
f—Cone V, weight 9-9 per cent, size about 13. 
bag, weight 23-0 per cent, size less than 5; 


Fig. 12—Particle size ranges ina ball-milled metal powder (x 100). 


Haultain Infrasizer 


very high melting point, but also to the 
fact that it yields a good quality 
powder, at a competitive price. 
Control and Standardization 

The physical and chemical properties 
of a metal powder determine its 
behaviour during subsequent compac- 
tion and sintering. It is, therefore, 
necessary to measure the properties of 
powders with satisfactory accuracy, 
and the most important are the follow- 
ing: (i) particle size and distribution; 
(ii) specific surface and particle density; 
(iii) particle shape; (iv) chemical 
properties; (v) packing and moulding 
properties. 

The magnitude of the standardiza- 
tion problem can be appreciated, for 
example, by the range of particle sizes 
which may be obtained in a batch of 
powder (Fig. 12). 

The methods used for measuring the 
properties of metal powders often 
involve principles employed in other 
branches of science or technology. It 
is not proposed to describe the various 
methods in detail, but obviously the 
microscope (both optical and electron) 
is important in studying particle shape, 
particle size and size distribution. The 
specific surface is derived from the 
permeability of a bed of powder to air 
or other gases; it can be obtained also 
by determining the adsorption of an 
inert gas such as nitrogen at sub-zero 
temperatures. Chemical properties may 
be examined by conventional means; 
the determination of surface contamina- 
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Filter 
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weight 10-3 per cent, size about Bu. h 


Fractionation using the 


tion of a powder by oxygen or other 
impurities may be of particular impor- 
tance. The packing and moulding 
properties of powders are important 
because the volume occupied by a given 
weight of powder in the uncompacted 
state determines the extent to which it 
has to be compressed in a die and this 
determines the stroke of the press. 
Generally speaking, powders of high 
specific density involving short com- 
pressing distances are to be preferred 
in mass production. 


(To be continued) 


Ferrous Alloys 


of elements introduced into both 

steel and cast iron, a book entitled 
“Constituent Elements in Steel and 
Cast Iron” has been published by 
London and Scandinavian Metallur- 
gical Co. Limited. The benefits 
obtained by the addition of some 29 
constituent elements are _ outlined, 
together with the purpose of their 
addition, and details of the consequent 
effects upon physical and mechanical 
properties are briefly given. For sim- 
plicity of reference the elements are 
arranged alphabetically. The book is 
a revised and enlarged edition of a 
similar one published some years ago. 
This edition, which has 79 pages and a 
Periodic Table, is available at 10s. 6d. 
from the company at 39 Wimbledon 
Hill Road, London, S.W.19 


| NTENDED as a guide to the effects 
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Alloy Structures 


TECHNIQUE for producing 
A extremely rapid rates of cooling 

of metal systems has_ been 
developed at the California Institute of 
Technology, Pasadena. 

The classical method for achieving 
high rates of cooling consists of inject- 
ing a small droplet of molten alloy into 
a liquid quenching bath. The cooling, 
accomplished by transfer of heat from 
the alloy to the bath, is slowed by a 
gaseous layer between alloy and liquid 
caused by evaporation of the quenching 
liquid. 

The new technique avoids this limita- 
tion by replacing the liquid bath with 
a solid wall made of a good heat con- 
ductor. To accomplish rapid cooling, 
the liquid alloy must strike the cold 
surface at high speed in order to spread 
the liquid into a thin layer, and a good 
contact must be assured between the 
liquid alloy and the target conductor. 
A small liquid droplet (about 25 milli- 
grams) was propelled by means of a 
shock wave against the inside surface 
of a high speed rotating cylinder of 
solid copper. The centrifugal force of 
the rotation, acting on the molten alloy, 
ensured a good thermal contact with the 
copper target, and also helped in 
spreading the liquid alloy over a larger 
area to assure a large heat transfer 
rate. 

This technique permits small amounts 
of liquid alloys to be cooled to room 
temperature or below at rates high 
enough to prevent the normal process 
of nucleation and growth of equi- 
librium phases. The structure of these 
alloys is different from that normally 
obtained and their properties are 
unusual. Since these alloys are meta- 
stable, the effect of radiation on their 
structure will be quite drastic. They 
are obtained in the form of foils about 
10 to 15 microns thick, and are ideally 
suited for studying the effect of 
electron irradiation on the structure of 
alloys. 

The method was first applied to 
alloys of silver and copper, which 
normally form a eutectic. Under fast 
cooling conditions, the two metals were 
formed into a solid solution. This 
result was predicted on the basis of 
certain criteria for the existence of 
complete miscibility between two 
metals. The rapid cooling technique 
was then applied to silver-germanium 
alloys. In this system, normally a 
eutectic type, complete miscibility is 
precluded by dissimilar crystal struc- 
ture. After rapid cooling from the melt, 
a new compound of the approximate 
composition Ag,Ge (silver germanium) 
was discovered. 

It has been found that under certain 
conditions some alloys can be quenched 
fast enough from the molten state to 
retain a quasi-liquid structure. Such 
alloys could be studied in the solid state 
and thereby provide a greatly simpli- 
fied experimental approach to studying 
the structure of liquids. 
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Metals 





At the annual general meeting of the 
Association of Light Alloy Refiners and 
Smelters Limited, held a few days ago, 
Mr. W. W. Kee (Alcan Enfield Alloys 
Limited) was re-elected chairman, and 
Dr. J. Jakobi (International Alloys 
Limited) was elected vice-chairman, to 
hold office until the end of the next 
annual general meeting. The council 
of management for the same period 
consists of the chairman, the vice- 
chairman and the following members : 
Mr. F. Farenden (The Eyre Smelting 
Company Limited), Mr. R. Hahn 
B.K.L. Alloys Limited), Mr. K. R. H. 
James (Wolverhampton Metal Com- 
pany Limited) and Mr. L. A. Jarvis 
Wigley Aluminium Limited). 


In succession to Sir Harry Jephcott, 
the Lord President of the Council and 
Minister for Science has appointed 
Sir Harold Roxbee Cox, D-Sc., 


Ph.D., D.I.C., M.I.Mech.E., F.R.Ae.S., 
F.Inst.F., F.I.Ae.S., as chairman of the 
Council for Scientific and Industrial 
Research for five years from October 1 
next. Sir Harold has been a member 
of the Council since 1957. 


Whilst remaining as chairman and 
consultant to Keith Blackman Limited, 
Mr. D. S. Woodley, M.I.Mech.E., will 
be retiring from the office of managing 
director at the end of this month. Mr. 
F. W. Goodge, one of the present joint 
assistant managing directors, has been 
appointed managing director of the 
company from June 1, and Mr. C. J. 
Atkins will become assistant managing 
director from the same date. 


Changes in the board of Tube 
Investments Limited have recently 
been announced as follows: Lord 
Clitheroe to be vice-chairman; Sir Ben 
Lockspeiser and Sir Francis de 
Guingand have resigned from the 
board—Sir Ben on reaching retirement 
age, and Sir Francis is returning to 
South Africa where he will continue to 
be in charge of the company’s interests 
there. Dr. J. M. Kay, at present 
Professor of Nuclear Power at the 
Imperial College of Science and Tech- 
nology at the London University, has 
been appointed to the board as director 
of research and development from 
July 1 next. 


Development director of Albright 
and Wilson, Mr. W. E. K. Piercy has 


been appointed to the board of W. J. 
Bush and Company. 

It is reported that Mr. J. Fallon has 
been appointed a director of Wellman 
Smith Owen Engineering Corporation. 

As from May 1 last, Mr. C. J. 
Buchanan-Dunlop has been appointed 
manager of the Birmingham area sales 
office of Alcan Industries Limited in 
succession to Mr. D. W. Taylor, who 
is to take over management of the 
London area sales office later this year. 
For the past six months Mr. Buchanan- 
Dunlop has been assistant manager in 
Birmingham. 

In succession to the late Mr. R. J 
Harnott, Mr. Kenneth Hand has been 
appointed chief engineer of Alf’d 
Miles Limited. 

While retaining his position as 
managing director of Pyrotenax 
Limited, Mr. F. W. Tomlinson, M.A., 
F.I.M., M.I.E.E., has been appointed 
deputy chairman of Murex Limited 
and Murex Welding Processes Limited. 

A new export manager has been 
appointed by Geo. Salter and Company 
Limited. He is Mr. D. J. Anelli, who 
has been the company’s export office 
manager for some seven years. 


It has been announced that Mr. T. 
Richmond has been appointed to the 
board of the Titanic Steel Company 
Limited, a subsidiary of Samuel 
Osborn and Company Limited. 


It is announced by the Benjamin 
Electric Limited that Mr. M. D. 
Lippold has been appointed Southern 
area manager. 

At the annual general meeting of the 
Drop Forging Research Association, 
recently held in Sheffield, Mr. R. 
Bennett (Smethwick Drop Forgings 
Limited) was re-elected to the Council, 
and the following new councillors were 
elected: Mr. H. G. Brown (Firth- 
Derihon Stampings), Mr. W. E. A. 
Redfearn (English Steel Forge and 
Engineering Corporation), Mr. D. B. 
Russell (Smith and Sons, of Saltley), 
and Mr. J. Shakespeare (J. Shakespeare 
and Company Limited). At _ the 
Council meeting which followed, Mr. 
J. H. Swain (Stampings Alliance 
Limited) was elected chairman of the 
Council, and the following were 
co-opted to the Council: Mr. R. K. 
Johnson (Forgings and Presswork 
Limited) and Mr. A. L. Stuart Todd 
National Association of Drop Forgers 
and Stampers). 


Resistance Welding 


P to 250 progressive spots per 
minute are obtainable on light 
gauge material with a low capacity 


vertical sliding head, air-operated com- 
bined spot, projection and stitch welder, 


introduced by Standard Resistance 
Welders, Ltd., Maypole Fields, Cradley, 
Staffs. The rate of welding varies with 
the thickness of the material being 
welded. 

Three sizes of this design are avail- 
able at nominal ratings of 25, 35 and 
50 kVA, at 50 per cent duty cycle. 

Each welder is designed to give 
the requisite maximum electrode tip 
pressure when working on an air line 
pressure of 80 lb/in*. For pressure 
regulation, a control valve is located 
between the air filter and lubricator. 

The electrode arms can be moved 
through the horizontal plane. The 
bottom arm is bored at both ends to 
take an electrode, the bore at one end 
holding the electrode vertically, whilst 
the other end is set at an angle of 
20 degrees. 

Heat regulation is by means of a 
six-stage off-load rotary switch. 

The transformer is of the S.R.W. 
high efficiency low impedance type, 
designed to operate on two phases of a 
400/440 volt, 50 cycle, 3-phase electric 
supply. 

A four-stage electronic timer working 
in conjunction with ignitron contactor 
or contactor switch, to control the 
welding cycle is provided. The weld- 
ing cycle provides two ranges of cycles 
(3-20 and 15-100) for both squeeze and 
weld. Single or repeat operation is 
catered for. 





OR the production of high quality 
rod, wire and sections, especially 
commutator sections, in a variety 

of copper alloys, one of the most up- 
to-date and highly mechanized extrusion 
presses in the country has recently been 
installed at the Froghall works of 
Thomas Bolton and Sons Ltd. 

The extrusion press plant, designed 
and supplied by the Loewy Engineering 


ry 
A? 


1961 


Metal Industry, 5 May 


Mechanized Extrusion 
of 
Copper Alloys 


Formally inaugurated by Sir William 


McFadzean, chairman and managing director 


of British Insulated Callender’s Cables Limited, a 


new mechanized extrusion 


line. installed by Thomas 


Bolton and Sons Limited, was shown to visitors last Friday. 


Co. Ltd., of Bournemouth, comprises 
a 1,700 ton oil hydraulic extrusion press 
with three Loewy Magnethermic mains 
frequency induction heaters and com- 
pletely mechanized gear for the supply 
of billets to the press and for removal 
of the extruded product. 

Power to the press equipment is 
supplied from a sub-station at the end 
of the press building. Here, the 





incoming 11,000 V supply is fed to 
four 1,000 kVA transformers; three of 
these provide a secondary voltage of 
3,300 V for the main pump motors and 
for the Magnethermic heaters, the 
fourth provides power at 415 V for the 
many auxiliary motors and other equip- 
ment. The whole of the sub-station 
equipment was supplied by The 
English Electric Co. Ltd. 





Fork truck delivering billets 
to the roller conveyor prior 
to sawing to length 

















C—_Magnethermi« 
induction heaters 


D General view of 
extrusion press with 
coilers in position 


E--General view of 
extrusion press from 
above 


F—The two cooling 
conveyors 
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The horizontal extrusion press 1s 
of a special off-set three-column 
design, and incorporates a rotating 
die-holder enabling dies to be 
brought to an outer station for 
dressing or changing without any 
hold-up of production. The press 
is provided with both die-face and 
back-cut shears to allow for the 
utmost flexibility in the production 
of the widest range of products. 

Hydraulic pressure is provided 
by ten Towler high speed oil pumps 
driven by two 250 h.p. 3,300 V 
Laurence, Scott motors. These, 
together with the electrically con- 
trolled oil hydraulic valves, are 
mounted on a platform above the 
press 

Fully automatic operation of all 
movements, from the acceptance of 
a cold billet to the final elimination 
of the discard and re-closing of 
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The horizontal extrusion press is 
of a special off-set three-column 
design, and incorporates a rotating 
die-holder enabling dies to be 
brought to an outer station for 
dressing or changing without any 
hold-up of production. The press 
is provided with both die-face and 
back-cut shears to allow for the 
utmost flexibility in the production 
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Hydraulic pressure is provided 
by ten Towler high speed oil pumps 
driven by two 250 h.p. 3,300 V 
Laurence, Scott motors. These, 
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trolled oil hydraulic valves, are 
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the press is provided in two stages. 
The first stage consists of discharging 
a hot billet from the appropriate heater, 
conveying it to a position in line with 
the container bore, placing a pressure 
disc behind it and reloading a cold 
billet into the heater coil. This cycle 
is completed by pressing a button on 
the main control desk, when the appro- 
priate signal light shows that a billet 


is up to temperature. A second button 


initiates the extrusion cycle proper, 
which carries through all stages of 
extrusion, cutting off and _ discard 
ejection, ending only when the press is 
ready for the next hot billet. “Twelve 
pre-set extrusion rates are provided to 
ensure that any size or type of product 
can be extruded under the most suitable 
conditions 

Manual control is, of course, avail- 
ible for testing purposes. This, like 
the choice of which shear is to be 
included in the automatic cycle, is con- 
trolled by a selector switch on the 
desk. The provision of so much auto- 
matic sequence switching not only 
reduces idle time to a minimum, thus 
allowing for a high production rate, 
but also makes for safety, as no move- 
ment can start until the previous one 
has been satisfactorily concluded. A 
guide to the completeness of the auto- 
matic features provided is given by the 
fact that the press control panels 
contain over a thousand switch contacts 
and that eighteen miles of cable were 
required in the installation. 

The billet-handling gear on the 
incoming side of the press was designed 
and built by the Loewy Engineering 
Co. Ltd. Cast billets are delivered by 
fork truck on to three inclined ramps 
down which they roll to control gates 
beside the roller conveyor, which 
carries them to the saw. All billet 
movements, from the ramps to the 
magazine which feeds the Magne- 
thermic heaters, are under push-button 
control from the sawyer’s operating 


position. Sawing is done on a Russell 
28 in. circular saw specially adapted to 
fit into the equipment, and any length 
can be cut between 10in. and 27 in. 
Sequence switches ensure that the cut 
billets are fed to whichever heater is 
ready to receive them 

The three Loewy Magnethermic 
heaters have a maxirmnum loading of 
500 kVA each and are provided with 
Honeywell Brown temperature con- 
trollers calibrated up to 1,000°C. The 
designed capacity of the heaters is 
6 tons of copper per hour raised to 
850 C. Two sets of coils are available 
to suit billets of nominal diameters of 
61n. and 8in. respectively. Secondary 
tappings at approximately ; in. intervals 
are available to allow for differing 
lengths of billets, but the five most 
commonly used are taken to a heavy 
selector switch and can be chosen at 
will. The air cylinders which control 
billet selection and movement can be 
operated by hand for testing purposes, 
but are normally under automatic 
control from the main operating desk. 
The desired billet temperatures are set 
on the heater control panels close by. 
Power factor correction is taken care 
of by three BICC capacitors, each of 
1000 kVAr capacity. A five-step 
switch allows correction to be adjusted 
according to the power input to the 
coils. 

Completely 
gear is provided for 
lengths and coils 

The run-out system for straight 
products was built by the Marco Con- 
veyor and Engineering Co. Ltd. and 
consists of a roller track which can be 
driven at any speed required to match 
the extrusion rate and a cross transfer 
and cooling conveyor capable of 
handling lengths up to 75ft. A dead 
plate is provided between the run-out 
rollers and the transfer conveyor so 
that initial cooling can take place while 
the material is fully supported through- 


handling 
straight 


mechanized 
both 
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Extruded coil being trans- 
ferred from winder to con- 
veyor 


out its length. A part of the dead plate 
is strengthened to allow for hammer 
straightening of large sections where 
this 1s appropriate. 

After cooling, the material is delivered 
automatically to the shear line, which 
incorporates a 300 ton Cowlishaw 
Walker shear. For normal cutting to 
length, the shear makes single strokes 
when a pedal is depressed, but a selec- 
tor switch makes continuous cutting 
available when required. An inching 
position provides for blade changing 
and cutting clearance adjustment. 
Lengths for cutting are fed through the 
shear to a stop by a powered roller 
conveyor under the control of the 
shearer. On the discharge side of the 
shear, a roller table receives the cut 
lengths. This incorporates throw-off 
arms allowing the lengths to be stacked 
in reception racks on either side of the 
shear line. 

Vertical axis twin coilers of special 
design, with hydraulic variable speed 
drive, have been installed to handle 
either rod or strip. When dealing with 
rod, the centrifugal principle is used 
and the rod is simply poured into the 
coiler basket, but for strip coiling a 
special torque-limiting device is fitted, 
which enables pancake coils of con- 
trolled tightness to be wound. In both 
cases, the coiled material is lifted above 
the pegs by a rising bottom plate and 
pushed across to a transfer car. 

The car takes the coils down to floor 
level, and automatically transfers them 
to a slat conveyor for cooling. After 
cooling, they are mechanically lifted on 
to a boom which, when full, is picked 
up by Stacatruc and the coils trans- 
ferred to the storage area. The 
mechanized coil handling equipment 
was built by Moxey Ltd., of West 
Bromwich. 

The whole plant has been designed 
as a fully mechanized automatic pro- 
duction unit to give the maximum 
output of high quality products. 
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Metal Finishing for the Electronics Industry 


Concluded from METAI 


NE of the most important 
O developments in the electronics 

field has been the discovery and 
development of printed circuitry. This 
has posed many problems to the electro- 
plating industry, and it is satisfactory 
to record that most of the problems 
have been overcome and a very useful 
technique developed. 

Essentially, the process consists of 
attaching copper foil to the surface of 
a plastics sheet, and then by some form 
of printing technique applying a resist 
to the surface and etching away parts 
of the copper to leave a desired circuit. 
In other words, a printed circuit is a 
series of electrically conducting paths 
on an insulated base. 

The first problem set to the electro- 
platers was to produce a roughened 
copper foil which would hold a syn- 
thetic adhesive and, under suitable 
pressure and temperature conditions, 
be anchored securely to a plastics base. 
The production of such foil was 
interesting since usually one is trying 
always to get improved smoothness and 
brightness in deposits, but here was a 
case where the reverse properties were 
required. 

There are, no doubt, many ways of 
sheet having the particular 
desired for this purpose. 
way is to electroform on brass 
sheet, the surface of which has been 
treated in some manner to enable the 
deposit to be separated readily from it. 
The brass sheet is prepared by silver 
plating the surface and converting this 
to silver iodide by means of potassium 
iodide solution. The sheet thus treated 
is plated in an acid copper solution 
having a low acidity and using a current 
density of up to 100 amp/ft®. The 
solution is agitated and plating con- 
tinued for approximately 5min. The 
deposit is then cleaned and washed in 
the usual manner and then transferred 
to a cyanide copper bath and plated 
using a current density of 50 amp/ft? 
without agitation. 

In this manner, a uniformly rough 
surface on one side is produced and 
this, with the aid of a suitable adhesive, 
enables a good joint to be made to the 
plastics base. The whole system is then 
baked under suitable pressure and 
temperature conditions to produce a 
hard board surfaced with a smooth 
copper face on the one side. The 
plastics base can be paper, fabric, or 
glass fibre laminate with appropriate 
adhesives, the choice of base being 
determined by the conditions under 
which it will have to operate. 

The smooth copper side of the sheet 
is coated with a resist put on either by 
silk screen printing or photographic 
processes. In the case of the latter, the 
copper surface is coated with a light- 
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Typical printed circuit 
package for ‘‘Argus”’ 
process-control com- 
puter system 


sensitive enamel. A film negative 1s 
placed on top of the enamel and the 
sheet exposed to a mercury vapour 
lamp. This converts the portion of the 
enamel which has been affected by the 
light to a hard, water-insoluble form. 
The portions of the enamel which have 
beer masked by the negative and are, 
therefore, still water soluble, are care- 
fully washed away, leaving a positive 
image of insoluble enamel which pro- 
tects the underlying copper from the 
action of the etch used subsequently to 
remove the unwanted portion of the 
cepper foil. 

Using the silk screen process, an 
insoluble resist is applied directly to 
the copper foil through a silk screen 
negative and the copper not covered 
by the resist etched away directly. 

Where a large number of identical 
circuits are required, this may seem to 
be a more attractive process, eliminating 
two stages as compared with the photo- 
graphic method, but generally it is not 
possible to obtain fine lines or the high 
standard of accuracy obtained with the 
photographic process. In both cases, 
the resist material covering the printed 
circuit is removed by gentle abrasion 
with fine pumice. 

The printed boards thus prepared 
have now a clean copper surface, and 
this has to be suitably protected from 
atmospheric corrosion. This is particu- 
larly necessary since a large number of 
soldered joints have to be made on the 
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copper circuit. The choice of protec- 
tive materials is limited, due primarily 
to the necessity of avoiding any attack 
on the laminate and the bond by, for 
example, plating solutions. 

One suitable method found up to date 
has been to coat the entire circuit with 
a thin covering of chemically deposited 
gold from a proprietary buffered cyanide 
solution. The thickness of the gold 
deposit varies between 0-000005 in.- 
0-00001 in., but this appears to be 
sufficient to retain good solderability 
after storage in the atmosphere of an 
industrial district for up to two years. 

Where the production warrants it, it 
is possible to continue straight from the 
pumice operation into a flux solution 
and then into a hot tinning bath, where 
the whole of the circuit gets covered 
with a thick coating of solder. Some 
of the printed circuits terminate in 
plug-in contacts, and these have to 
receive special treatment in order to 
stand up to the repeated insertions. 
This has led to the use of plated 
contact materials such as rhodium, 
palladium and gold, but, as mentioned 
previously, rhodium and _ palladium 
have their own particular difficulties, 
and the policy now is to use a harder 
type of gold deposited from an acid 
solution. Again the hardness should 
not be too great or the risk of pulling 
off the copper from the laminate will 
be very much increased. 

A further development has been to 





use circuits printed on both sides of a 
plastics laminate. Components on the 
one side have had to be joined with 
those on the opposite side and, initially, 
this was achieved by copper eyelets, 
which were punched through holes and 
made contact on both sides. 

A more recent development has been 
to plate through the holes and thus 
obtain a continuous circuit from one 
side to the other. Various patents have 
been granted for suitable methods of 
performing this operation, which can 
consist of depositing metal chemically 
in the holes and then increasing the 
thickness of the deposit by plating in a 
conventional acid copper bath 


Electroforming 


A further important development in 
plating which has been initiated by 
electronic industry demands is that of 
electroforming, to which reference was 
made earlier. It has enabled the pro- 
duction of complex shapes to be made 
without the use of prohibitively 
expensive tooling and, in some cases it 
has been proved to be easy to produce 
components required in_ electronic 
engineering, which are impossible to 
make by other techniques. For example, 
one of the principal needs is for the 
production of wave guides where it is 
necessary to have a very smooth surface 
inside a tube of varying cross-sections 
along its length. 

Wave guides are used for carrying 
very high frequency currents (10 cm. or 
less) in the form of electromagnetic 
waves. The current flows along the 
surface of the tube, and for this reason 
it is essential to have the smooth 
surface to which reference has been 
made. 

When simple straight shapes without 
re-entrants are required, it is usual to 
plate on to stainless steel mandrels 
which are ground and polished to a 
very high finish indeed. The high 
finish facilitates the removal or extru- 
sion of the plated tube, and the thin 
film of chromic oxide present on the 
stainless steel mandrel gives poor 
adhesion and thus also assists in easy 
removal. 

In this connection it is interesting to 
reflect how troublesome this oxide film 
could be when it was required to plate 
on stainless steel and yet, in this case, 
iS a positive advantage 

The usual material deposited on the 
mandrel is copper, but it is not 
uncommon to plate first with a thin 
layer of silver and then build up with 
copper. The silver is of advantage in 
the electrical properties required 

The mandrels can be made from, for 
example, Perspex, which may be left 
in place or removed subsequently by 
organic solvents. In this case it was 
necessary to use special cleaning treat- 
ment and chemical metallizing on the 
Perspex prior to the conventional 
electroplating processes 

If the shape required is not a straight 
tube from which a mandrel can be 
withdrawn, then an expendable type of 
former is used. These are usually made 


from wax or plastics, which are both 
capable of being either melted or dis- 
solved out from the copper or which- 
ever metal has been deposited. The 
wax or plastics is usually coated with 
a chemical silver deposit using a modi- 
fication of the Brashear mirror tech- 
nique. In this, a solution of ammoniacal 
silver nitrate mixed with a_ sugar 
reducing solution is applied to the wax 
when the silver is deposited on the 
surface and acts as the conductor for 
building up with the appropriate metal. 
When the desired thickness, which can 
vary from a few thousandths up to } in., 
is reached, the mandrel is then removed 
by one of the techniques mentioned. 

In building up such heavy deposits 
it is essential to have the solution com- 
pletely free from suspended metallic 
particles. If such particles carrying a 
positive charge are present they are 
capable of being deposited by the 
process of cataphoresis or simple solu- 
tion movement on to the mandrel with 
dire results. Thus, it is essential to use 
cathode compartments and _ efficient 
anode-bagging coupled with continuous 
filtration. 

The usual bath for this purpose is 
acid copper with slight modifications, 
but it is felt that the pyrophosphate 
type of solution will eventually replace 
it for this type of work 

While copper has proved the most 
popular metal for electroforming as 
applied to electronic projects, com- 
ponents have been made using nickel, 
iron, silver and even gold. 

One particular point which requires 
mention is the internal stress which can 
be present in deposits of the thickness 
required in some waveguides. When 
these are attached to other components 
by either brazing or soldering, it may 
lead to release of stresses and con- 
sequent deformation of the internal 
surface of the waveguide. It is essential, 
therefore, to use the right solution and 
current conditions in order to cut the 
stresses to a minimum. 

In these remarks it is not intended 
to convey that electroforming is a new 
technique, since it is probably one of 
the oldest in the electrochemical field. 
It has, however, been necessary to 
develop special techniques for use in 
electronic devices and this process now 
has a wide and important place. 


Other Applications 


While some of the major projects in 
which the electronics industry has 
influenced the metal finishing field have 
been mentioned, there are a number 
of smaller scale developments which 
are very interesting. For example, in 
the manufacture of aircraft instruments 
it is, of course, desirable and often 
essential to keep the weight down to 
an absolute minimum. For this reason, 
sealed instruments, for example, have 
to be assembled in aluminium con- 
tainers, and this involves difficulties in 
soldering or jointing techniques. These 
difficulties are overcome by tinning the 
aluminium by electrodeposition. The 
usual method of preparation of the 
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aluminium 1s used, that is the zincate 
process followed by copper and finally 
by tin. The tinned surface is then 
joined by conventional tin-lead solders. 
Unless the preparatory stages are 
carried out very carefully it is only too 
easy to get blistering at the soldering 
stage, and this can cause considerable 
trouble necessitating stripping to the 
base metal. 

Again, for heat 
in diode assemblies it is usual to 
use a honeycomb section made from 
aluminium for weight reasons. In 
order to obtain the maximum heat 
transfer the aluminium is plated with 
tin as described previously, then the 
various sections are riveted together and 
the whole assembly placed in an oil 
bath at 250°C. to allow the tin coatings 
to run together and produce a con- 
tinuous line of metal through which the 
heat can be dispersed. 

In the manufacture of certain diode 
assemblies, it is necessary to seal glass 
to metal and have a perfect joint which 
is completely airtight. The metal 
portion consists of an annular ring, 
which is copper plated to a thickness 
of 0-0003 in. in a Rochelle copper bath 
with a closely controlled pH. The 
glass preform is pushed into the inside 
of the ring, which it fits fairly closely. 
The assembly is then heated up to a 
temperature of 1,050°C. in an atmo- 
sphere of nitrogen, and the copper 
oxidizes very slightly and thus allows 
the glass to wet the surface. 

On first sight this appears to be 
a fairly simple operation, but unless 
the copper has been plated with the 
utmost care, and the metal pre-treat- 
ment has been almost perfect, the 
copper tends to blister and thus ruin 
the seal. It is another case of a 
specialized technique being made neces- 
sary by the demands of the electronic 
industry. 

This article can do little more than 
cover the fringe of the subject and there 
is a great deal of activity in plating 
applied to all types of electrical or 
electronic engineering devices. It has 
only been possible to outline some of 
the techniques which the plating 
industry has developed in order to 
meet the demands of the electronic age. 


dispersion units 


Carburised Chromium 


ARDNESS of electrolytically 
H deposited chromium can_ be 

increased by carburizing from 
an original 900-1,100 kg/mm*_ to 
1,500-1,800 kg/mm“, according to 
Russian work reported in Masherio- 
stroyentye. The wear-, corrosion-, and 
oxidation-resistance are also con- 
siderably improved. The investigation 
confirms that a similar carburization 
occurs in chromium-plated parts work- 
ing under conditions of dry friction in 
combination with grey pearlitic iron. 
This explains the much lower wear rate 
shown by this combination compared 
with that of chromium plating work- 
ing in conjunction with bronze or 
aluminium alloys. 
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Diesel Tractor Shovel 

At a demonstration last week of the 
range of Yale and Towne materials hand 
ling equipment, the new British-built Yale 
Trojan model 204 diesel tractor 
was shown A thoroughly _ versatile 
machine, this equipment has a lifting 
capacity of 12,000 lb. and may be fitted 
with a variety of including pallet 
type forks and crane hook 

This is the latest addition to the Yale 
range, which includes manually-operated 
pallet and platform trucks pedestrian con 
trolled electric trucks in high lift fork, low 
lift pallet, platform and tractor models, 
and a wide variety of electric and diesel 
fork lift trucks. Most of models 
can be equipped for handling any types 
of material from sand skips to coils, cast 


ings, ingots, or slabs 


shovel 


tools, 


these 


Winder Equipment for South Africa 

A repeat order, worth over £50,000, 
from the East Rand Engineering Com 
pany, of Johannesburg, has been received 
by The General Electric Company Ltd. 
for equipment to be used in the conver 
sion of a winder from steam to electric 
drive As in the case of the previous 
order, converted winder will be 
installed underground at the Withok 
mine of the S.A. Lands and Exploration 
Company Ltd 


Anti-Corrosion Treatment 


N Hellermann Ltd. concerns 
Hellermann CRC 2.26, which is referred 
to as a simple but effective anti-corrosion 
and anti-moisture treatment f 


for electrical 
and electronic equipment 


News from 


his treatment 
is said to have the ability of penetrating 
pores, cracks or holes and displacing 
absorbed moisture After driving the 
moisture out, a film is formed to prevent 
further contamination. It is understood 
that this film does not become brittle o1 
crack, and is an excellent 
inhibitor for metallic surfaces 


corrosion 


Norwegian Aluminium Plant 

Rectifier equipment for extensions to 
the aluminium smelting plant owned by 
Ardal og Sunndal Verk, in Norway, is in 
its final stages of manufacture in the 
Rugby works of Associated Electrical 
Industries Limited. Most of the equip- 
ment has been despatched, and erection 
hich is being supervised by A.E.I 
started early in March last, is 


it Site, W 
engineers, 
going well 

Ihe contract for this equipment, which 

rated at 108,000 kW, was obtained 
towards the end of 1959 by A.E.I. Heavy 
Plant Division in the face of severe com 


petition from the continent 


Overseas Visitors 


Scientists from the United Kingdom, 
U.S.A.., Canada, U.S.S.R., France, 
Belgium, Sweden and Israel visited the 
Park Royal works of the Coating Division 
of F. W. Berk and Co. Ltd. during the 
first International Congress on Metallic 
Corrosion They were shown one of the 
largest shot-blasting chambers in Europe 
capable of treating the largest of road 
tankers), the company’s extensive facilities 
tor smaller shot-blasting and metal-coat- 
ing contracts, advanced fluidization and 
spray techniques for plastics coatings, 


equipment for the application of Epikote 
linings and examples from the Berk range 
of metal spray shot-blasting 
machines, test instrumentation and ancil 
lary equipment 

The delegates were welcomed to the 
works by Mr. C. H. Tanner, chairman, 
ind Mr. F. A. Rivett, a director of the 
company. Their guides during the after- 
noon were Mr. H. E. Nesling (general 
manager), Mr. G. A. Curson (sales 
manager and Mr. A. A. White (area 
sales manager), all of the Berk Coating 
Division 


Di | 
pistols, 


A Joint Announcement 

Information from The General Electric 
Company Ltd. and Richardsons, West- 
garth and Company Ltd. is that they have 
decided to pool their resources for the 
design, development, sales and manu 
facture of heavy electricity generating 
ind industrial power plant 

The object of this arrangement 1s to 
secure an increase in their share of the 
home and export markets, and at the same 
time to make the maximum possible use 
of their combined technical resources and 
production facilities. The two companies 
are now jointly in a position to build and 
equip, electrically and mechanically, com 
plete modern power stations from within 
their own resources 


Site Shotblasting 

Backed by seventy years’ shot- 
blasting experience and the resources of 
the Staveley Coal and Iron Co. Ltd 
group, the Birmingham firm of R. J. 
Richardson and Sons Limited is now 
operating a mobile site shotblasting ser 
vice throughout the U.K. By utilizing the 
extensively varied experience gained from 
contract work in its shops since 1890, and 
making a substantial investment in mobile 
plant, it has been possible to ensure that 
standards of finish can be 


ove! 


consistent 


obtained on site which are fully equal to 
those carried out in a permanent shot- 
blasting installation 

The equipment employed is transported 
to sites on one 7-ton B.M.C. truck and 
one Bedford 7-ton four-wheel drive truck, 
each towing a 7-ton four-wheel trailer 
The trailers, which are fitted with winches 
and low loading tail end gates, carry the 
power units for the equipment, the first 
trailer carrying a Leyland/Brush 90 kVA 
diesel generating set to provide electrical 
power for the operation of driers, recovery 
plant and dust suppression units, whilst 
the second transports a_ consolidated 
pneumatic type 600-RO-2 Rolls-Royce 
powered rotary “Power Vane” com- 
pressor which delivers 600 ft?/min. of 
compressed air at a working pressure of 
105 lb/in? for the operation of the Tilgh- 
man shotblasting equipment, this com- 
prising shot feeding equipment, hoses, 
guns and recovery plant 


Fuel Efficiency Service 

During the first quarter of this year 
the demands made upon the National 
Industrial Fuel Efficiency Service are 
stated to have reached the highest level 
ever. The value of orders placed with 
N.LF.E.S. in the financial year 1960-61 
is 21 per cent higher than in the previous 
year 

The number of detailed heat and power 
surveys completed in factories and com- 
mercial premises has now passed the 
3,250 mark. These surveys are being 
devoted more and more to improving the 
heat-using processes in the factories, as 
well as improving the efficiency of boiler 
house plants 

Fuel savings (which on average amount 
to 20 per cent) have in many instances 
also been accompanied by increased 
output from the plants and better quality 
products. More than 900 of N.I.F.E.S 
clients now have regular service agree 


Visitors to the laboratory of the Coating Division of F. W. Berk and Company Ltd. during the 
recently held International Congress on Metallic Corrosion in London 
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An Efco 50 kW shaker hearth furnace, quench elevator and washing machine recently installed 
in the Redditch works of Herbert Terry and Sons Ltd 


ments whereby their premises are regu- 
larly visited by the service engineers, who 
assist the firms to maintain their boiler 
houses, process plants and heating plants 
at the highest possible level of efficiency 


Heat-Treatment Plant 

To maintain and improve the quality 
of their products, Herbert Terry and Sons 
Ltd. have installed new heat-treatment 
plant in their works at Redditch. Their 
extensive range of springs and presswork, 
varying considerably in size and com- 
plexity, is now being hardened in shaker 
hearth furnaces providing closed quench 
facilities 

One of the new furnaces is rated at 
50 kW and has a hearth 18 in. wide with 
a heated length of 5 ft., arranged in two 
independently controlled zones, each with 
its own automatic temperature-indicating 
controller. This furnace has an oil quench 
tank fitted with oil cooling and circulating 
equipment 

[he other furnace is 
und has a hearth 12 in. wide with a 
heated length of 2 ft. 6in. These shaker 
hearth furnaces, the endothermic genera- 
tor and the Alnor dewpoint meter were 
supplied by Efco Furnaces Ltd., and the 
automatic washing machine was manutac 
tured by Electro-Chemical Engineering 
Company Ltd. 


rated at 20kW 


Industrial Finishing 
On Monday next, May 8, the first 
International Industrial Finishes Exhibi- 


tion will open at Earls Court, London, 
and will remain open until May 11. The 
exhibition will incorporate metal pre- 


treatments, paints and their applications, 
electroplating, galvanizing, metal colour 
ing, anodizing, vitreous, shotblasting, 
vacuum deposition, instrumentation, and 
all the necessary ancillary equipment and 
processes for the finishing of industrial 
products 


Rumour Denied 
been circulating 
were damaged 


A rumour which has 
stating that their works 
in the recent fire which occurred in 
Cambridge has been denied by Pye 
Process Heating Division. It is under- 
stood that the fire was in another section 
of the works and has not in any way 
upset the production of dielectric or 
induction heating equipment 


On Show 


Among the 
tions which are 


exhibi 


The 


feature 


held at 


short-term 
being 


Engineering Centre in~-Birmingham is 
that which will be provided by Welding 
Improvements Ltd. on Tuesday, May 16, 
to Thursday, May 18. The latest tech- 
niques in low heat metal forming «will be 
demonstrated, including welding, bronz- 
ing, surfacing and soldering 


Industrial Films 

A new industrial film catalogue is 
announced by the G.B. Film Library. 
The catalogue is a comprehensive guide 
to the visual aid material available from 
the library which can be used for training 
and education purposes by industry, and 
which has previously been included in 
separate publications. The aim has been 
to provide one complete catalogue cover- 
ing all industrial needs. 

For ease of reference the catalogue is 
divided into four sections: films for 
industrial training, including the sales- 
man-training series; technical educational 
films; sponsored (free hire) films, and 
technical filmstrips. In this last category 
will be details of two new sound film- 
strips. Full details may be obtained from 
the Library at 1 Aintree Road, Perivale, 
Middlesex 


Aluminium Project in Rhodesia 
According to news from Salisbury, pre- 
liminary talks have been held there 
regarding the establishment of a Rhodesian 
aluminium smelting industry, and repre- 
sentatives of Aluminium-Industrie-A.G., 


of Zurich, are said to have made some 
investigations 
Heat-Resisting Alloys 

At the Imperial Hotel, Birmingham, 


from May 9 to 11, Henry Wiggin and 
Company Ltd. will hold an exhibition of 


heat-resisting alloys, featuring the 
Nimonic series, the Nimocast series, 
Inconel, Incoloy and Incoloy DS. It will 


demonstrate properties and applications 
of these alloys by diagrams and anima- 


tions, also a comprehensive range of 
exhibits of components and _— sub- 
assemblies will be displayed in which 


Wiggin materials are used 
I'he exhibition will be supplemented by 


lectures on high-temperature problems 
given by the company’s technical staff 
and supported by film showings. The 


exhibition will be moved the following 
week to the Hotel Metropole, Leeds, 
where it will remain from May 16 to 18 
Brazilian Beryllium Project 


Stockholders at the annual meeting of 
the Standard Beryllium Corporation were 
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told last week in New York that the 
company plans to use a new flotation 
process in a new concentration mill to be 
constructed on the Boa Vista property in 
Brazil 

Scheduled for completion early in 1962, 
the output of the new mill is expected to 
supply about 15 per cent of the total 
anticipated increase in the world’s con- 
sumption of beryl in 1962. A company 
official said that world beryl consumption 
was approximately 9,500 tons in 1960 
and is expected to be from two to three 
times that amount in 1962. Boa Vista, 
the official said, contains proven and 
probable beryl reserves of approximately 
350,000 tons on a 1,700 acre site approxi 
mately 200 miles north of Rio de Janeiro 


Aluminium in Germany 


It has been announced by Aluminium 
werke Goettingen G.m.b.H. that during 
the next two years an annual capacity of 
25,000 tons of aluminium sheet and strip 
will be added to its semis producing plant. 
Aluminiumwerke Goettingen is one of the 
two German subsidiaries of Aluminium 
Limited of Canada (Alcan During the 
last two years the West German 
aluminium market has rapidly expanded, 
and is likely to expand further. Alcan is 
carrying Out its expansion programmes in 
order to maintain its share in the market 


Contract from Australia 


It has been announced by Schloemann 
Aktiengesellschaft that they have been 
awarded a contract by the Broken Hill 
Pry. Co. Ltd., of Australia, for the con- 
struction of a complete 39in. blooming 
and slabbing mill. Ingots up to 6 tons 
and slabs up to 10 tons are to be rolled, 


and the planned annual capacity is 
1,750,000 tons 

New Swiss Smelter 

It is reported from Zurich that 


Aluminium - Industrie Aktiengesellschaft 
of Chippis has recently started the build- 
ing of a new aluminium smelter at Steg, 
in the Valais. The new plant will com- 
mence operations in 1962 and will have 
an initial capacity of some 20,000 tons 
In 1960 the company produced some 
35,180 tons of crude aluminium at its 
Chippis works—15 per cent more than 
in 1959 


Nickel Prospecting in Japan 

Japanese nickel refineries are said to be 
actively seeking new nickel ore supply 
sources in Indonesia, Rhodesia and 
Australia to lower their production costs 
in view of the approaching liberalization 
of imports of nickel ingots. The Sumi- 
tomo Metal and Mining Company, a 
leading non-ferrous metal manufacturer, 
said it planned to despatch its engineers 
resident in Australia to Tasmania this 
month for nickel prospecting. The com 
pany is also planning, jointly with the 
Shimura Kako Company, another nickel 
refinery, to develop nickel mines in 
Southern Rhodesia, and has sent a survey 
group to that country. 

Five nickel producers in Japan, includ- 
ing Sumitomo and Shimura, are consider- 
ing a plan to establish jointly a company 
to carry Out prospecting and development 
of nickel mines and other mineral 
resources in the Celebes, Indonesia, the 
Sumitomo Company added 


Automation Equipment for Russia 


Special nucleonic instruments, developed 
in Britain, will soon be helping the spread 
of automation in Russia’s steel industry 
It is reported that Davy and United 
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Instruments Ltd. have signed a contract 
with Stankoimport, of Moscow, for the 
supply of eight transmission gamma ray 
thickness gauges to be installed in Russian 
steel mills. These gauges use a radioactive 
isotope as the measuring medium and 
are capable of continuous measurement 
to extremely fine limits of accuracy on 
anything from white-hot steel plate to 
cold strip. They perform this measure- 
ment automatically without any necessity 
for touching the material being rolled. 
The value of the contract is stated to 
exceed £90,000, and it has been nego- 
tiated through the Trade Delegation of 
the U.S.S.R. in the U.K. Delivery will 
take place in the first quarter of 1962. As 
1s customary with Davy-United radiation 


instruments of this type, the radioactive 
source and detection device will be sup 
plied by Isotope Developments Limited. 


Silicone Rubbers 

A further two products have been added 
to its range of “Silcoset” silicone rubbers 
by LCI. Nobel Division. The first, 
“Silceset” 103 is a white solvent-free 
paste that cures at room temperature to 
a resilient silicone rubber after addition 
of the appropriate curing agent. This 
rubber is recommended for high-tempera- 
ture sealing, patching, caulking, potting, 
and the encapsulation of sensitive elec- 
tronic assemblies. Dissolved in a solvent 
it can be sprayed, and cloth may be coated 
by spraying or dipping. 

“Silcoset” 104 is thixotropic, with flow 
properties that make application from a 
caulking gun satisfactory It can be 
readily bonded to primed metal surfaces 
and is especially suited for sealing, patch 
ing and caulking when a room tempera- 
ture cure is necessary. 

Four curing agents are available for 
these rubbers. Curing agent “A” is a 
general purpose agent, “B” is compara 
tively slow acting and useful when long 
pot life is needed, “C” is a non-toxic 
agent, and “D” is very fast acting 


New Chemistry Building 

On Monday last, the second major new 
building in the vast development pro 
gramme of the University College of 
Swansea was Officially opened by Sir 
Alexander Todd, D.Sc., F.R.S. In this 
new building will be housed the Depart- 
ment of Chemistry, and it will consist of 
three major units: a wing each for teach 
ing and research laboratories, linked 
together into an integral unit by a central 
spine accommodating lecture theatres, 
main stores and central services. On the 
roof of the research wing, provision has 
been made for a small laboratory to deal 
with hazardous experiments 


U.K. Metal Stocks 


Stocks of refined tin in London Metal 
Exchange official warehouses at the end 
of last week fell 190 tons to 9,927 tons, 
comprising London 4,254, Liverpool 3,665 
and Hull 2,008 tons. 

Copper stocks rose 115 tons to 15,057 
tons, distributed as follows: London 600, 
Liverpool 12,332, Birmingham 100, Man- 
chester 1,975 and Hull 50 tons 

Lead duty-free stocks fell 15 tons to 
8,046 tons, comprising London 8,031 and 
Glasgow 15 tons, while in-bond remained 
unchanged at 3,868 tons, all supplies being 
in London. 

Zinc duty-free stocks fell 124 tons to 
3,996 tons, while in-bond stocks rose 391 
tons to 1,116 tons, comprising London 
duty-free 2,653 tons and in-bond 1,116 
tons. Liverpool duty-free 1,253 tons and 


in-bond nil tons, and Glasgow duty-free 
90 tons and in-bond nil 


1,700-ton Extrusion Press 

On Friday of last week, the official 
opening of the Loewy press, which has 
been installed at the Froghall works of 
Thomas Bolton and Sons Limited, was 
performed by Sir William MacFadzean 

The visitors were welcomed by Mr. F 
Waine, chairman of the company, and in 
performing the opening ceremony, Sir 
William made some references to the 
history of Thomas Bolton and also gave 
some details of the new 1,700 ton semi- 
automatic horizontal Loewy press 

A fully illustrated description of 
new press is given on page 356 in 
issue Of METAL INDUSTRY 


this 
this 


British Trade Fair 

To be held in Stockholm next yeal 
from May 18 to June 3, the British Trade 
Fair has the support of the British and 
Swedish Governments and is being spon- 
sored by the Federation of British Indus- 
tries and the Export Council for Europe. 

The Fair will be held in the St. Erik’s 
Fairground, which is sited near the centre 
of Stockholm and is surrounded by 
gardens and woods. At this Fair will be 
displayed a wide range of goods of all 
kinds which British industry has to offer 
to Sweden and other Scandinavian 
markets 

Machinery, chemicals, scientific instru- 
ments and vehicles are among the 
examples of goods for which there are 
many openings in the country 


Trade with Hungary 

According to reports from Comtel, the 
Board of Trade has released full quota 
details of the trade agreement signed in 
Budapest last week The agreement 
covers the twelve months to January 26, 
1962. Under the agreement, Hungary 
will import aluminium ingots and semi- 
manufactured aluminium products to the 
value of £460,000. Britain will import 
mineral manufactures to the value of 
£194,000 from Hungary In addition, 
Hungary will import tin to the value of 
£90,000, cadmium to the value of £25,000, 
and manganese to the value of £10,000 
through U.K. merchants 


A Die-Casting Merger 

An agreement between Metal Castings 
Ltd., of Worcester, and the Doehler-Jarvis 
Division of the National Lead Company 
of America promises considerable expan- 
sion of the die-casting facilities at the 
Worcester works 

The agreement with Doehler-Jarvis, 
who are the largest trade manufacturers of 
large pressure die-castings in the world, 
means that Metal Castings will receive 
the+full benefit of their technical know- 
ledge and experience, and the assistance 
of their large research department 
Doehler will supply machines of a size 
capable of producing the larger castings 
envisaged, and send over experts on loan 
to give what help is necessary. As part 
of this arrangement, and subject to the 
consent of the shareholders, the National 
Lead Company will acquire a majority 
interest in Metal Castings Limited from 
the present shareholders. Under this 
arrangement the company will be known 
as Metal Castings Doehler Ltd. 

Five new machines are being built by 
Doehler-Jarvis for installation in an 
entirely new building which is to be 
erected at Worcester, and increased tool- 
room and other facilities are being 
planned. These extensions are additional 
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to those already initiated by Metal 
Castings, who began the erection of a 
new £60,000 foundry and_ research 
department some months ago. 

Although the new arrangements may 
necessitate some changes on the board of 
directors, Mr. F. W. McConnell will con- 
tinue as chairman and Mr. R. D. Turner 
as managing director 


U.S. Tin Consumption 


Total tin consumption in the United 
States increased 4 per cent in 1960, 
according to the Bureau of Mines, United 
States Department of the Interior. Con 
sumption was 80,560 long tons (51,530 
primary and 29,030 secondary), compared 
with 77,375 long tons in 1959 (45,835 
primary and 31,540 secondary). Three 
items—tinplate, solder, and bronze and 
brass—consumed more than 80 per cent 
of the tin in 1960 and 1959. Consump- 
tion of tin in tinplate (the leading use of 
primary, which took 65 per cent of the 
1960 total) increased to a record quantity 
of 7,960 long tons, despite sharply cur- 
tailed tin-mill operations during the 
closing months of 1960. 

Industrial receipts of tin were 80,330 
long tons (5 per cent less than 1959), of 
which 63 per cent was primary tin. 
“Straits” brand comprised about 62 per 
cent of primary receipts. 

Consumers’ stocks (including pig tin in 
transit in the United States to plants) 
decreased 4 per cent. Pig tin stocks 
dropped 5 per cent, whereas other raw 
materials remained virtually unchanged. 
Tinplate mills, holding nearly 65 per cent 
of plant stocks of pig tin in the United 
States, decreased inventories 3,400 long 
tons. At the end of the year, pig tin 
stocks at other industrial plants were 
1,440 tons more 


Anaconda Aluminium Production 


It has been announced by the Anaconda 
Aluminum Company that its Columbia 
Falls, Montana, reduction plant has 
returned to 100 per cent operations with 
the reactivation of 30 idle reduction cells. 
The Columbia Falls plant has been pro- 
ducing at approximately 874 per cent of 
capacity since July 1959. The reactiva- 
tion brings the plant up to its newly rated 
production capacity of 65,000 tons 
annually. 


Industrial Relations 


What is the role of the Minister of 
Labour in industrial relations between 
management and workers, and under 
what powers does he act? What propor- 
tion of the working population of Great 
Britain have their wages and conditions 
of employment fixed by joint negotiation? 
What principles operate in the settlement 
of agreements between management and 
workers? What are the functions of shop 
stewards and their relationship to nego- 
tiating machinery? The answers to these, 
and many other questions on industrial 
relations in Great Britain, can be found 
in the Industrial Relations Handbook, 
compiled by the Ministry of Labour, a 
revised edition of which was published 
on Monday last. 

The handbook is a manual for all who 
have a practical concern with industrial 
relations. It does not advocate particular 
practices or procedures, but sets out 
essential facts about the organization of 
employers and workers in Great Britain, 
explains how they negotiate, and about 
what, how differences are settled, what 
part is played by the Government, and 
how relationships at the place of work 
may be adjusted 





Metal Market News 
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HE dramatic change for the better 
T in the situation in the French 
Republic, following on the putsch 
in Algeria, imparted a note of strong 
optimism to the stock market, and this 
was reflected on the Metal Exchange, 
where a bullish atmosphere prevailed, 
copper being the outstanding metal 
with a turnover above the average. In 
this country, it would not seem that 
consumers have evinced much interest, 
but buying by the Continent has been 
reported. The threat of a strike at the 
Mufulira mine was a bull point and, of 
course, the dock strike, which virtually 
paralysed much of the Port of London, 
probably caused some enquiry for 
prompt metal. Very bullish advices, 
too, were received from the United 
States, where it was reported that there 
were persistent reports of an increase 
in the price of electrolytic copper, 
possibly to 30 or even 31 cents. The 
strength of the London market is 
certainly affording every excuse for an 
upward adjustment of the American 
quotation, but it was not thought last 
week that this would occur before 
May 1. In view of the sharp rise in 
values in Whittington Avenue and in 
New York, it is being generally 
assumed that all the curtailment 
schemes will be dropped, even though 
the March figures showed that world 
stocks of copper are still increasing. 
Last week opened with news of a 
25 tons decrease in L.M.E. stocks to 
14,942 tons, and later on came a report 
that there was a threat of strike action 
it Mufulira. But the mainspring of 
the advance was provided by the 
reports from New York that there was 
every reason to suppose that an advance 
would both in the custom 
smelters’ quotation and that of the 
producers also. As always happens, 
the two markets reacted on each other 
and the big advance seen in London 
on Thursday brought about a sharp 
jump in the Comex quotation. On 
Friday, however, the tone was a shade 
easier, and the afternoon closing quota- 
tions were below the best. In all, the 
turnover added up to some 13,250 tons, 
without Kerb dealing, and final prices 
£234 15s. Od. for cash and £236 
month. Earlier in the week 
narrowed to 10s., but, 
fortunately, this did not persist. On 
balance, cash gained {£6 and three 
months £5 10s. Od. A little of the 
steam went out of the market when it 
was known that the strike ballot at 
Mufulira had been cancelled. It is 
understood that a fair amount of busi- 
ness was done in physical metal with 
the Continent, but U.K. consumers are 
not thought to have bought much. 
The situation on the old metal side 
remains very tight, for supplies are as 


come 


were 
for three 
the contango 


ever, and demand is well 
maintained. In the States, the situation 
is similar, perhaps even worse, and 
prices are high relative to new metal. 
Japan is still an avid buyer of copper, 
and this, as much as anything else, is 
keeping the U.S. market bare. In the 
other metals, tin lost £3 on balance in 
both positions to close at £843 cash 
and £849 three months on a turnover 
of 1,400 tons. Stocks fell by 66 tons to 
10,117 tons. In lead, there was a turn- 
over of 7,500 tons, the close being 
£68 5s. Od. and £69 5s. 0. for cash and 
forward. This meant gains of 17s. 6d. 
and 12s. 6d. Some 6,350 tons of zinc 
changed hands, both positions gaining 
10s. to close at £84. There was a fairly 
marked fall in Metal Exchange stocks 
of 231 tons to 4,845 tons. 


short as 


Birmingham 

Metal manufacturers have healthy 
order books for the first half of the 
year, and long-term prospects are 
encouraging. Light metal and engin- 
eering industries in the Midland area 
are fully employed. The production of 
cars is increasing, and plans for increas- 
ing output are going forward. At the 
monthly meeting of the Midland 
Regional Board for Industry, Major 
C. R. Dibben, chairman, said that 
though the revival in car sales appeared 
to be largely in the home market, there 
were hopes of increased exports in the 
next four or five months as a result of 
successes at recent international motor 
shows. The market for machine tools 
has expanded and order books are much 
heavier. 

Iron and steel activity is maintained 
and is supported by the expansion in 
the requirements of the engineering 
industries situated in Birmingham and 
the Black Country. In addition to the 
greater demand for sheets for the motor 
trade there is a heavy call for structural 
steel of all descriptions to be delivered 
to new building sites locally and further 
afield. Plate mills are well situated for 
business with tank and _ boilermakers. 
The consumption of pig iron in 
foundries continues to increase. 
Re-rolling firms are getting ample 
supplies of semi-finished steel from 
British steelworks 


New York 

Copper futures eased on week-end 
profit-taking, influenced by the lack of 
a price advance in physical copper last 
Friday. The undertone in _ physical 
copper continued firm. Trade sources 
indicated that custom smelters are 
waiting for producers to move on a 
price rise, and producers are waiting 
for the custom smelters to move. Mean- 
while, littlke copper was available for 


May, producers setting aside June 
copper for their regular customers. 
Scrap copper was steady and quiet. 
Tin was quiet and steady. Lead and 
zinc sales were reported fairly good. 

The Commerce Department esti- 
mates that copper consumption by 
U.S. fabricators will increase 10,000 
tons in the second 1961 quarter, over 
the first three months of the year. The 
Department said the increased con- 
sumption will be divided equally 
between brass and wire mills, the brass 
mills intake increasing from 120,000 to 
125,000 tons, while the wire mills will 
use 205,000 tons of copper, compared 
with 200,000 tons previously. At the 
same time, the Department said, pro- 
ducers’ and fabricators’ stockpiles will 
increase by 20,000 tons, while U.S. 
exports of refined copper scrap and 
alloy ingots will decrease 30,000 tons 
in the second quarter. 

The Crucible Steel Company, a pro- 
ducer of titanium, expects consumption 
of the metal this year to exceed the 
1960 level by about 10 per cent. Mr. 
R. C. Durstein, Crucible’s titanium 
product manager, said January titanium 
mill production was below the Decem- 
ber figure, but this should not be 
interpreted as indicating a down trend. 
He noted that 85 per cent of US. 
titanium production was for defence 
purposes, but the civilian market 
appeared to be growing 


Holland 


The establishment of a federation for 
the metal and electrotechnical industry, 
uniting 1,237 enterprises employing 
more than 340,000 workers, was 
announced at The Hague last week. 
The Federation has been established 
by five employers’ organizations—the 
Catholic Employers’ Association for the 
Metal Industry (K.V.W.M), the Metal 
Union (Metaalbond), which is an 
employers’ metal industry association, 
the Association for Dutch Electro- 
Technical Factories (F.O.E.G.I.N.), the 
Association of Metal Industries (V.M.I.) 
and the Association of Protestant 
Industrialists in the Dutch Metal 
Industry (V.P.C.M.). 

It was announced that the purpose 
of the new federation is to achieve 
co-operation, socially and economically, 
between organizations and enterprises 
in the metal industry and the electro- 
technical industry. The chairman of 
the new federation, Mr. W. Van 
Osselen, who is chairman of the V.M.I. 
and a representative of a Culemborg 
metal factory (Gispens Fabriek voor 
Metaalbewerking N.V.), said that these 
two branches of industry achieved the 
record turnover of 10,600,000,000 
guilders last year. 
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Non-Ferrous 


Metal Prices 





COPPER 


£236 0 0 








London Metal Exchange 


Thursday 27 April to Wednesday 3 May 1961 
LEAD TIN 


£842 00 
£843 10 0 
£841 0 0 
£842 00 


WM | A 








® 


£83 10 0 
£83 50 


Rn 





Fri Mon 


Thurs 


hk. 
Aluminium Ingots . ton 186 
Antimony 99:6% .... 5, 237 
Antimony Metal 99 230 
Antimony Oxide 
Commercial 
Antimony White 
Oxide 
Arsenic 
Bismuth 99-95 
Cadmium 99:9° 
Calcium 


194 
212 


400 


Cerium 99 
Chromium 
Cobalt 
\olumbite 
Lopper H.< 
Fire Refine 


Fire Ref 


Fri Mon Tue Wed Thurs Fri Mon Tue Wed 


Primary Metais 
All prices quoted are those available at 2 p.m. 3/5/61 


d. ‘. & & 
Copper Sulphate ton 78 0 0O 
Germanium grm. 

Gold oz. 2 103 
Indium a 0 
Iridium in Oe 0 
Lanthanum grm 5 0 
Lead English ton 5 0 
Magnesium Ingots lb 

99-8 

99-9 

Notched Bar 

Powder Grade 4 = 

Alloy Ingot, AZ91X 1 113-2 
Manganese Metal ton 280 0 
Mercury flask 67 O 
Molybdenum lb. 1 10 
Nickel ton 600 O 

F. Shot Ib. 

F. Ingot 
Osmium 
Osmiridium 


Palladium 
Platinum 
Rhodium 
Ruthenium 
Selenium 
Silicon 98°, 
Silver Spot Bars 
Tellurium Sticks 
Tin 
*Zinc 
Electrolytic 
Min 99-99°, 
Virgin Min 98% 
Dust 95/97°, 
Dust 98/99°% 
Granulated 99 


23 


3 


Vit bo bo 


*Duty and Carriage t 


buyers’ account. 


Foreign Quotations 


Thurs Fri Mon “ 


Granulated 99-99 + % 


J 
es 
a 
< 
° 
a 


Q 
0 
0 
gy 


y 


oO customers’ works for 


»n-ferrous metals with approximate sterling equivalents based on current exchange rates 





Belgium 


t 


Aluminium 
Antimony 99.0 
Cadmium 
Copper 
Crude 
Wire bars 99.9 
Electrolyti 
Lead 
Magnesium 
Nickel 
Tin 
Zinc 
Prime western 
High grade 99.95 
High grade 99.99 
Thermic 
Electrolytic 


lrance Italy 


Canada 
| z=, ton lire kg=>f ‘ton fr ke 


Switzerland 
ton 


United States 
Ib ton 


5) 26.00 
32.50 
160.00 


13, 29.00 


630 
866 


2 7.50 
11 10.30 


100 4 
104 17 
107 6 


5; 11.00 


15, 74.00 
4107.87 








Non-Ferrous Metal Prices oninve) 
Ingot Metals 





All prices quoted are those available at 2 p.m. 3 5 61 


*Brass 
BSS 1400-B3 65/35 
BSS 249 - 
BSS 1400-B6 85/15 


Aluminium Alloy (Virgin) £ 
B.S. 1490 L.M.5 ton 210 
B.S. 1490 L.M.6 — mae 
B.S. 1490 L.M.7 216 
B.S. 1490 L.M.8 203 
B.S. 1490 L.M.9 203 
B.S. 1490 L.M.10 221 
B.S. 1490 L.M.1]1 215 
B.S. 1490 L.M.12 223 
B.S. 1490 L.M.13 216 
B.S. 1490 L.M.14 224 
B.S. 1490 L.M.15 210 
B.S. 1490 L.M.16 206 
B.S. 1490 L.M.18 203 
B.S. 1490 L.M.22 210 


ton 18] 


*Gunmeta 
R.« 
85 
86/7 


*Manganese Bronze 
BSS 1400 HTB! 
BSS 1400 HTB2 
BSS 1400 HTB3. 


Nickel Silver 


Casting Quality 


Aluminium Alloys (Secondary) 
B.S. 1490 L.M.1 - ton 17] 
B.S. 1490 L.M.2 ae 
B.S. 1490 L.M.4 a: eee 
B.S. 1490 L.M.6 » 181 *Phosphor Bronze 
B.S. 1400P.B.1.(A.1.D. 

released 
B.S. 1400 L.P.B.1 
* Average prices for 


316 O 


247 0 


*Aluminium Bronze 


BSS 1400 AB.! - ton 
BSS 1400 AB2.cccre wm 


50 


258 0 O the last 


oa ° 


week- 


d. 


0 


i) 


0 


i) 


end, 


Phosphor Copper 
10 
be 


Phosphor Tin 
5% 

Silicon Bronze 
BSS 1400-SB! 


Solder, soft, BSS 219 


Grade C Tinmans 
Grade D Plumber: 
Grade M .. 


Solder, Brazing, BSS 1845 
ype 8 (Granulated lb 
Type 9 ‘i 

Zinc Alloys 
BSS 1004 Alloy A 


BSS 1004 Alloy B.. 
Sodium-Zinc 


Semi-Fabricated Products 


Prices vary according to dimensions and quantities. The following are the basis prices for certain specific products. 


Brass 
104 Tubes cos Ws 
04 Brazed Tubes 
34 Drawn Strip Sections 
104 Sheet 
Strip P 
Extruded Bar .. 1b 
Condenser Plate (Yellow 
Metal 
Condenser Plate (Naval 
Brass — 
Wire - ‘ Ib 
Beryllium Copper 
Strip anve a 
Rod - 
Wire 99 
Copper 
Tubes lb 
Sheet ton 270 
Strip 270 
H.C. Wire 
Cupro Nickel 
Tubes 70/30 


Aluminium 
Sheet 10 S.W.G. Ib. 
Sheet is S.WG., 
Sheet 24 S.W.G. 
Strip 10 S.W.G. 
Strip S.W.G 
Strip 2 S.W.G. 
Circles S.W.G. 
Circles S.W.G. 
Circles 12 S.W.G. 
Plate as rolled 
Sections 
Wire 10 S.W.G. 
Tubes 1 in o.d. 
S.W.G. 


ton 203 
203 


ton 192 


204 


WWD WW WW bo bo WH W to 


eo 


Aluminium Alloys 
BS1470. HS19W. 
Sheet 10 S.W.G 
Sheet 18 > W 
Sheet 24 
Strip 10 
Strip 18 
Strip 24 

BS1477. HP30M. 
Plate as rolled 

BS1470. HCI5WP. 


10} 
3 


> 
-1 


0 


Lead 
Pipes (London 
Sheet (London 
Tellurium Lead 


ton 107 0O 
104 15 
£6 extra 


Nickel Silver 
Sheet and Strip 10%.. Ib 3 104 
Wire 10°, = 4 34 


Phosphor Bronze 
Wire 


Titanium (1,000 Ib. lots) 
Billet 44” to 18” dia. 
Rod }” to 4” dia. 
Wire -036*-232” dia 
Strip -001” to -048” 
Sheet 8’ 2’. 20 gauge ,, 
Tube, representative 

average gauge 

Extrusions 

Zinc 
Sheet 
Strip oo 


.ton 121 15 O 
nom. 


Domestic and Foreign 





Sheet 10 , foo 
Sheet 18 V.G. 
Sheet 24 S.W.G. 
Strip 10 a, ae Tan i - 
Strip 18 S.W.G. ,, at Rolled 
Strip 24 S.W.G. ,, « —- 
BS1477. HPCI5SWP. 
Plate heat treated 
BS1475. HG19W. 
Wire oo Swan « 
BS1471. HT19WP. 
Tubes 1 in. o.d. 
S.W.G 
BS1476. HELOWP. 
Sections 
Split tube 
19 S.W.G. (4" 
20 S.W.G. (i" 
i 
i 


Merchants’ 


Aluminium 


egregated Turnings 
Brass 
Cuttings 
Rod Ends 
Heavy Yellow 
16 Light 
Rolled 
Collected Scrap 
Turnings 


Copper 
) . Wire 
_ Firebox, cut up 

Heavy 

Light 

Cuttings 
Turnings 
Braziery 


21 S.W.G. 

22 S.W.G. 
Welded tube 

14 to 20 S.W.G. 


(sizes $” to 14”) 3/10} to 5/84 


average buying prices delivered, per ton, 2 


£ 
1 
1 


4+ 
l 


213 
210 
208 
205 
216 
190 
184 


l 
4 


5/61. 

Gunmetal 
Gear Wheels 
Admiralty 
Commercial 
Turnings 


Lead 
scrap 


Nickel 
Cuttings 
Anodes 


Phosphor Bronze 
Scrap 
Turnings 


Zinc 
Remelted 
Cuttings 
Old Zinc 
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Financial News 


W. Canning and Co 
Net proht 1960, £268,158 £251,440 
nd dividend 9}d. per 5s. unit (9d. and 
listribution 4.9d. net Fixed 
£ 1.031.267 (£896,600 market value of 

propertic year-end approximately 
£ 1.400.000 against book value of £734,209 

Trade investments £145,308 (£134,805), 
irrent assets £4,106,878 (£4,095,626) and 

£1,842,314 (£1,819,586 


issets 


Wliitl €s 


Killinghall Tin 

Profit before tax, 1960, 
£25,524), and 
hare (same 
£292.774 4 
Returns were very dis 
to M irchn 3] 


£30,421 
dividend ls. 3d. per 5s 
Current assets £293,849 
£50,444 (£48,687 
ippoinuing during 
1961 


Recently, 
been some slight 


I improvement 
rate of output, but dividend 


prospects 
for current year are not encouraging 


habilities 


Says 


hairman 


Kennecott Copper 
The Kennecott 


reported that 


Copper Corporation 
first-quarter 196] sales 
other income totalled 119,299,000 
compared with 119,008,000 dollars 
corresponding period a year ago 
per share, however, fell to 
1.46 dollars from 1.65 dollars 
[The company said the lower 
reflected the fact that the 
volume of shipments was more than offset 
by lower copper prices. Kennecott said 
the demand from Europe, where the out 
put of their Chilean division is sold, has 
remained strong, and United States busi 
improving. Sales have recently 
exceeded production sufficiently so that 
n order to meet demands it was necessary 
late in April to resume domestic opera 
week basis 


earnings 
increased 


ness 1S 


tions on a seven-day 
Bolivian Tin 

Final] details of the proposed 48 million 
jollars’ triangular loan for the develop- 
ment of Bolivia’s national mining industry 
under a three-year plan were being ironed 
Washington this week he 
to be granted by the United 
States Government, the Inter-American 
Development Bank and West Germany 
through the firm of Saltzgitter Machinen 


Aktiengesellschaft 


ul in 


credits are 


New Companies 





The particulars of companies recently 
registered are quoted from the daily 
register compiled by Jordan and Sons 
Limited, Company Registration Agents, 
Chancery Lane, W.C.2 


Jones Separators Limited (687798), Sea 
iew Connor Downs, Hayle, Cornwall 
egistered March 24, 1961. To carry on 
manufacturers of and dealers 
Wet magnetic separators, mineral 
dressing and mining machinery, etc 
Nominal capital, £100 in {£1 
Directors: George H. Jones and 
Ethel 


business of 


shares 
Mrs 

Jones 

Fabricators Limited 

Road, Edgbaston, 


Presswork and 
687809), 3 Frederick 
Birmingham, 15 Registered March 24, 
1961 To carry on business of manufac 
turers of and dealers in ferrous and non 
ferrous castings, mouldings, et Nominal 
capital, £5,000 in £1 shares. Directors 
John H. H. Bradburn and William G 
Richardson 


Grove Polishing Co. Limited (688083), 
95 Crofton Road, S.E.5 Registered 
March 28, 1961. To carry on business of 
metal workers, etc Nominal capital, 
£1,000 in £1 shares. Directors: Gilbert F 
Carter and Mrs. Gladys Carter 


A. E. Harrison (Scrap Metals) Limited 
688123), 1 Alexandra Road, Balby, Don 
caster Registered March 28, 1961 
Nominal! capital, £10,000 in £1 shares 
Directors: Albert E. Harrison, senr., Mrs 
Mona Harrison and Horace Harrison 


J. J. Ellis Limited (688140), 117 Dudley 
Road West, Tividale, Tipton Registered 
March 28, 1961. To take over the busi- 
ness of a metal and scrap merchant carried 
on at Tipton by J. J. Ellis, etc. Nominal 
capital, £10,000 in £1 shares. Directors 
Jas. J. Ellis and Clarice Ellis 


Hendon Metal Works Limited (688629), 
176 The Broadway, West Hendon, N.W.9 
Registered April 4, 1961. To carry on 
welding engineers, etc 
capital, £1,000 in £1 shares 
Wm. C. Carpenter, Elvet J 


business of 
Nominal 
Directors: 


Scrap Metal Prices 





The figures 
France (new francs per kilo): 
Electrolytic copper 
scrap & 
Heavy copper £ 
No. 1 copper wire... £ 
Brass rod ends £166.9.0 
Zinc castings £71.13.0 
Lead £66.10.0 
Aluminium £125.12.0 
Italy (lire per kilo): 
Aluminium soft sheet 
clippings (new) 
Lead, soft, first quality 
Lead, battery plates 
Copper, first grade 
Bronze, commercial 
gunmetal 
Brass, heavy 
Brass, light 
Brass, bar turnings . 
Old zinc te 


19.9.0 
19.9.0 


> 
> 
+ 


05.8.0 


tN Wh Po 


£178.2.0 
£80.0.0 
£44.19.0 
(£219.0.0 


(£183.19.0) 315 
(£152.17.0) 260 
£140.3.0) 240 
(£152.17.0) 260 
(£64.4.0) 110 


n bracketsgive the English equivalents in £1 per ton:— 


Japan (Yen per metric ton 
f— 
7 a 
(h—) 
(£—) 
£—) 
(—) 
West Germany (D-marks per 100 kilos): 
Used copper wire £204.19.0) 225 
Heavy copper (£204.19.0) 225 
Light copper (£182.4.0) 200 
Heavy brass (£132.1.0) 145 
Light brass (£95.13.0) 105 
Soft lead scrap (£52.16.0) 58 
Zinc scrap (£52.16.0) 58 
Used aluminium un- 
sorted 


Electrolytic copper .. 
Copper wire No. 1 .. 
Copper wire No. 
Heavy copper 

Light copper .. 
Brass, new cuttings. . 
Red brass scrap 


293,000 
267,000 
252,000 
252,000 
220,000 
206,000 
215,000 


(£81.19.0) 90 


and Raymond 


Morgan, Ernest W. Clark 
J. Carpenter 

Whiston Metals Limited (688873), 17 
Whiston Road, E.2. Registered April 5, 
1961. To carry on business of machinery 
and metal merchants, etc Nominal 
capital, £5,000 in £1 shares. Directors 
Wm. ( Woods ind Mrs M M Woods 


Light Metal Statistics 


Figures showing the U.K. production, 
etc., of light metals for Feb. 1961 have 
been issued by the Aluminium Industry 
Council as follows (in long tons) :— 


Virgin Aluminium 
Production 
Imports 
Despatches to consumers 


2,151 
21,454 
33,469 


Secondary Aluminium 
Production 

Virgin content of above 

Despatches (including 
content) 


10,740 
1,263 

virgin 
10,152 


Scrap 
Arisings 
Estimated quantity of 
recoverable 
Consumption by: 
(a) Secondary smelters 
(b) Other uses 


10,915 
8,080 


10,890 
1,257 


Despatches of wrought and cast 
products 
Sheet, strip and circles 
Extrusions (excluding forging 
bar, wire-drawing rod and 
tube shell): 
(a) Bars and sections 3,957 
(b) Tubes (i) extruded... 289 
ii) cold drawn 603 
(iii) formed strip — 
(c) (1) Wire ‘ 1,443 
(ii) Hot rolled rod (not 
included in (c) (i) 63 
Forgings 331 
Castings: (a) Sand 1,685 
(b) Gravity die 3,911 
(c) Pressure die 1,400 


13,603 


Foil 2,063 


Paste sh he . , 267 





LIGHT METALS STATISTICS 
(December 1960) 





Pro- | Ship- 
duction! ment 
} 31,57 23,126 
Super purity Al! 3 | 62 
Primary 12,476 | 
Secondary Al 4,674 | 
Wrought pro- | 
ducts (Al and 
its alloy 
Plate, sheet 
and strip 
I oil 
Rolled and 
extruded 
shape 
Forgings 
Electric wire 
Powder, flake 
and paste 
Casting 
Sand and 
permanent 
mould | 
Die | 
Sheet products 2, 


Classification 


Primary Mg | 
Secondary Mg | 
Mg casting | 
peonee Ti | 
uper purity 
ry Jan.) 
Primary Al | 
(Jan.) | 
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THE STOCK EXCHANGE 


Tendency Turned Irregular 





ISSUED AMOUNT 
CAPITAL OF SHARE NAME OF COMPANY 
* 


£ é 
4,435,792 1 Amalgamated Meta! Corporation 3 1 ; 3 / 26/6 
400,000 2/- Anti-Attrition Metal 4 : 0/9 
43,133,593 Stk. (£1) Associated Electrical Industries | 38/3 
3,895,963 1 Birfield ( 5; s 29/ 
4.795.000 1 Birmid Industries 103 ; ) 20D 9 3/ 56/ 
8,445,516 Stk. (10/-) Birmingham Small Arms 4 } T 2 18/3 
203,150 Stk. (£1) Ditto Cum. A. Pref. 5% - 
476,420 Stk (£1) Ditto Cum. B. Pref. 6% 
500,000 1 Bolton (Thos.) & Sons 52/6 ) 3 / 
300,000 1 Ditto Pre:. 5% / 5 5 7 | / 14/3 
1,500,000 Stk. (£1) British Aluminium Co. Pret. 6% 17 5 6 14 17/75 
18,846,647 Sek. (£1) British Insulated Callender's Cables 52/ 3 $ 47/ 
20,456.59? S/- British Oxygen Co. Led., Ord 3 | 3 37/ } 19/104 
1,200,000 Sek. (5/-) Canning (W.) & Co 4 > 3 1 é )/ 3 13/7; 
60,484 1/- Carr (Chas.) L 1/ 1/ / V/ 
555,000 1 Clifford (Chas.) Led 2 8 § ; / 28/9 
45,000 1 Ditto Cum. Pref. 6% 3 3 5/14 15/104 
300,000 2/- Coley Metals 5/ 3/44 
185,696 1 Cons. Zinc Corp.t 17 5 5 } y 59/6 
399,056 1 Davy-Ashmore 13 / C 5 0 99/6 
000,000 5/ Delta Meta! 5/5 3 17 / ofS 18/6 
296,550 Stk. (£1) Enfield Rolling Mills Led 4 ) 5 é 52/3 S/ j 45/ 
155,000 1 Evered & Co 45 10B d . / 29/3 
000,000 Stk. (£1) General Electric Co | , 4 ) ( 5 + ‘ , 29/ 
500,000 Stk. (10/ Genera! Refractories Led 5 5 
937,500 S/ Glacier Metal Co. Ltd 
500,000 5/ Glynwed Tubes 
7 228,065 10/ Goodlass Val! & Lead Industries 
Greenwood & Barley 
5/ Harrison (B'ham) Ord 
Ditto Cum. Pref. 7 


Heenan ‘ 


hampton Meta 

Wright, Bindley & Gel 
Ditto Cum. Pref. 6 
Zinc Alloy Rust Proof 





*Dividend paid free of Income Tax. tincorporating Zinc Corpn. & Imperial Smelring. **Shares of no Par Value. { and 100% capitalized issue. @The figures given 


relace to the issue quoted in che third column A Calculated on £789 gross D and 50% capitalized issue. C paid out of Capital Profits E and 50% 
capitalized issue in 7% Ind Pref. Shares R and 334% capitalized issue in 8% Maximum Ordinary 5/- Scock Units dand 64% from Capicai Profits 


B and 50% capitalized issue G and lid special distribution F and special 59% tax free dividend H As forecast @And 3 for 7 capitalized issue. 


L and 334% capitalized issue M and 10% capitalized issue } and 75° capitalized issue S and 40% capitalized issue O calculated at 133%, 
incerim on smalier capital P Calculared at 114% Q also 1/— special tax free dividend and 50% capitalized issue T Per £1 unie 


W Gefore capita! reorganizatior Calculated at 15 6 Z After capital reorganization 
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WILUIVATE 


oe NICh sta 


Photo courtesy of Messrs. AC-Deico 


Photo courtesy of Messrs. 
(Division of General Motors) Ltd 


Belling & Lee Ltd 


LANNED PLATIN 
with SILVERGROWN 


Photo courtesy of 


There is nothing makeshift about “wccvsn." 


Limited 


yp “5 CONVENOR, ~~» —5 LL# 


a8 photo courtesy of e ¢ 
pie | Silvercrown Planning or Plant 


Developments 
Limited 


© Silvercrown Plan for you, so that you get 
the best results and output from your 
Plating Shop. 
© The Silvercrown team covers plan- 
ning, design, manufacture and in- 
stallation for all types of electro- 
plating and allied processes. 
© In addition the Silver- 
crown technical after-sales 
service. 


Photo courtesy of Messrs. Rolls-Royce Ltd 
(Hillington, Glasgow) 


CHROME STRIP 





SILVERCROWN LIMITED 


Head Office: 178-180 GOSWELL ROAD, LONDON, E.C.1. CLErkenwell 2291 (10 lines) 
Chemical Works & Laboratories: GONSALVA ROAD, LONDON, $.W.8 MACaulay 5575 
Birmingham Branch: 96 MACDONALD STREET, BIRMINGHAM, $ MiDiand 7928/9 
Also at MANCHESTER, SHEFFIELD, GLASGOW AND CARDIFF 


\> GATEWAY 10 QUALITY 2, 








10,000,000 at least has been saved by N'I'F’E’S clients 


aviINgGS on fuel bills have averaged 20% 


ividendsS include... increased output from plant 
improved quality of products 


and 


better working conditions for staff 





N:1-F-E-S is anxious to assist British Industry with al/ its heat and power problems 


YOUR ENQUIRIES ARE INVITED 


* BG * | * . ; ; 


71 GROSVENOR STREET LONDON W1 reEceEPHONE: HYDE PARK 9706 
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WANTED .... 


a copy for EVERY department 


Every department in every firm, manufacturing, using or dealing in non-ferrous metals should 
have a copy of METAL INDUSTRY HANDBOOK & DIRECTORY for instant reference. 
Extra copies are essential if your whole organization is going to obtain maximum benefit from the 


wealth of data on all aspects of non-ferrous metals 
Now in its 50th year of publication METAL INDUSTRY HANDBOOK & DIRECTORY has 


gained world-wide recognition as a standard work of reference offering a comprehensive source of 


information, conveniently presented in one volume, to all those engaged in or connected with the 
non-ferrous metal industries 


One free copy to all subscribers of “Metal Industry’ EXTRA copies 21s net by post 22s 9d 


METAL INDUSTRY 
Handbook & Directory 1961 


from leading booksellers 
Published for METAL INDUSTRY by 
ILEFFE Books Ltd. DORSET HOUSE STAMFORD STREET LONDON ‘SE1 


The essential 

source of up-to-date 
information for all 
who manufacture 
use or deal in 
non-ferrous metals 


General Properties of 
Metals and Alloys 
Up-to-date information on newer 
as well as more familiar metals, with 
sections on British Standard Aircraft 
material, D.T.D., and Admiralty 
specifications 


General Data and Tables 


Electroplating and 

Allied Processes 

Plant, formulae, processes, common 
and chemical names and substances 
used in the Plating Trades. 


Directory 

A wide range of stockists and 
factors of all basic metal products, 
metal working machinery and tools 
and metal finishing equipment, 
Trade Associations and Societies, 
and Technical Institutions, Trade 
names, etc. 
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WELDED STEEL TUBE PRODUCTION LINE 
Complete with Flash Butt Welder, Pull Through Slitter, 
Strip-Storage Accumulator, Forming Mill, Welder, 
Sizing Mill and Flying Cut Off Saw. 

Capacity:—}” to 2?” diameter Tube. 

Speed :—40 to 120 feet per minute with 50 cycle welding 
unit. 150 cycle welder supply can be supplied as an 
alternative. 


Manufacturers of 

ROLLING MILLS AND 
AUXILIARY EQUIPMENT for 
the Strip, Rod and Tube Trades. 


WHITEHALL ROAD, TIPTON, STAFFS. Telephone Tipton 2617/8/9 


404 
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An important book published for the Institution of Metallurgists 


progress in 


metallurgical technology 


Every year since 1947 The Institution of Metallurgists has held a refresher course for its 
members, presenting papers by four leading authorities. Although originally published only 
for Institution members, these papers were considered far too valuable for limited circulation; 
therefore it was arranged, beginning in 1956, to make them available to a wider public. The 
first three volumes under this scheme were warmly received, and the present volume is the 
fourth. The 1959 Refresher Course, which it covers, departs from the previous practice of 
dealing with one specialised subject. Instead, it reviews the current state of metallurgical 


technology over the wide field of extraction and refining, melting and casting, for both ferrous 


and non-ferrous metals 


broadening of its appeal the book should be invaluable to chemists and engineers as well as 


to all metallurgists. 


Published by: 


NON FERROUS 


INGOTS 


AND 


BILLETS 


TO ALL 


| ALUMINIUM | 
BRITISH 
See STANDARD 
etiam SPECIFICATIONS 
customers own 


requirements 
etc 


NORFOLK METALS LTD 


MANUFACTURERS OF NON-FERROUS ALLOYS 
EFFINGHAM ROAD SHEFFIELD 9 


Recent developments and trends are also discussed. With this 





ILIFFE Books Ltd Dorset House Stamford 


CONTENTS 


1. Modern development in 
Iron and Steel production. 

By John Taylor, M.Sc., Ph.D., 
F.1LM. 


2. Extraction and refining 

of non-ferrous metals. 

By A. V. Bradshaw, 

B.Sc., A.R.S.M., F.1.M. 

3. Melting of ferrous and 
non-ferrous metals. By 

A. G. E. Robiette, D.Sc., F.1.M. 


4. Casting of ferrous and 
non-ferrous metals. 8B) 
D. V. Atterton, 

M.A., Ph.D., A.M. 


32s 6d net (by post 33s 4d) 
83” x 54” 147pp. including 16 art 
plates. 


from leading 
booksellers 


Street London SE1 





IMPORTS 


M. C. ENGERS 
LIMITED 
LONDON 


FOR ALL GRADES OF 
NON-FERROUS 
SCRAP 


METALS 
AND RESIDUES 


40 JASMINE GROVE 
PENGE 
LONDON - SE20 


EXPORTS 


DAVIES & CANN 
LIMITED 
PLYMOUTH 


THE WEST COUNTRY’S 
LEADING MERCHANTS IN 
IRON, STEEL AND 
NON-FERROUS 
SCRAP METALS 


FREEMAN’S WHARF 
CREMYLL ST.., 
PLYMOUTH 
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COPPER 
ALUMINIUM 
& LIGHT ALLOYS 


BRASS TURNING RODS 
zi to 8 ins. 
TUBES - SHEETS - WIRES - FLAT 


HEXAGON « SQUARE RODS 
IN BRASS - PHOSPHOR 


BRONZE e & CoO. LTD. 


Screws ° Rivets and Small 


emery Bon “@, «15-121, ST. JOHN ST. 
7 LONDON, E.C.I. 


Phone: CLErkenwell 5937 Grams: DAUNTING LONDON 








R. J. COLEY & SON (Hounslow) LTD 


MILL FARM WORKS, HANWORTH RD., HOUNSLOW Tel. Hounslow 6136, 2266/7 



































R. J. COLEY & SON R. J. COLEY & SON R. J. COLEY & SON 
(NORTHERN) LTD (BRISTOL) LTD (SWINDON) LTD 
King Street, Dukinfield Deep Pit Road, 112 Oxford Road, 


Tel.: Ashton-U-Lyne 3664 St. George, Bristol, 5 Stratton St. Margaret, Swindon 
Tel.: Bristol 56307 Tel. : Stratton St. Margaret 2164 























a 
R. J. COLEY & SON H. A. FOSTER 


(CHERTSEY) LTO 


cient nn COLEY UTILITIES LTD Boarpsecag ia 


Stoneygate, Preston 
Tel.: Preston 57621/2 North Drive, Hounslow Tel.: Chertsey 2196 


Tel.: Hounslow 9720 






































““Members of the National Association of Non-Ferrous Scrap 
Metal Merchonts.”” 


METAL MERCHANTS 























ON AIR MINISTRY & ADMI 


ALEXA 


RALTY LISTS OF APPROVED SUPPLIERS 
NMDEB 
TAL 


% & 
co. LTD. Pre 
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INGOTS 
you tan alWays 
uprote! 

ALLOYS 


f AND 
re BROAD LANES 
Be | BILSTON « STAFFS 


TEL: 41964 5-6 
Telegrams: INGOTS BILSTON 




















Surerior 
FACTO 
FAST MELTING - - 
FUEL - - - 
CRUCIBLES 
TEST BARS 


P enronmance 


- 25% saving 
- 15% longer life 
- Specification assured 


= 
—_ 
—_—_— 
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RS : 
Gain of 15 mins/hour 





Free demonstration 


MIDLAND MONOLITHIC FURNACE LINING CO. LTD. 
GOOSE LANE, BARWELL, LEICESTER 
; Telephones EARL SHILTON 2061/2 (2 lines) 


at your works. 


_ SPECIALISTS 






























































IN ALL GRADES 
OF NEW and OLD 


NON-FERROUS 
SCRAP METALS 


and 


RESIDUES 


Members of The National 
Association of Non-Ferrous 
Scrap Metal Merchants. 


Arthur E. 
Milner 
(METALS) LTD 


DUNTON WORKS KINGSBURY 
CURDWORTH, SUTTON COLDFIELD WARWICKS 
Tel.: Curdworth 352/353. Grams: Telex 33-147 
London Offices: City Wall House, 129/139, Finsbury Pavement, E.C.2 
Tel.: Monarch 5622 Cables: Miinamet, London 


ee 


































































































IMPORT 
EXPORT 








ROAD 























SERVICE 
CiIVILITY 


SATISFACTION 





We are second 10 
none {Or our cash on 
collection buying of all 


NON-FERROUS 
SCRAP METALS 


: Therefore when Selling 


Contact 


_ FULL CASH SETTLEMENT ON COLLECTION 





The 
WOLVERHAMPTON 


TRADING & SCRAP CO. LTD 


GRAISELEY WORKS, SIDNEY STREET, 
WOLVERHAMPTON 
PHONE: WOLVERHAMPTON 26017-8-9 
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Rate: Advertisements set nm run-on style 5d. per 
word, minimum 5/-. Semi-displayed announcements 
are charged at 27/6 per inch depth. Box Numbers: 
add 5 words, plus 1/- for registration and forwarding 


replies. ““Copy’’ accepted at London Office up to 1st CLASSIFIED ADVERTISEMENTS 


post on each Friday for the following Friday's issue 
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Trade Discounts: Details upon application to “Metal 
Industry,"’ Dorset House, Stamford Street, London, S.E.1. 
Remittances payable to ‘Metal Industry” The 
proprietors retain the right to refuse or withdraw 
“copy” at their discretion and accept no responsibility 
for matters arising from clerical or printers’ errors. 








APPOINTMENTS VACANT 
KELLERING AND CAM PROFILING 
\ ETALLOGRAPHER required for well ane a 
: . equipped metallographic laboratory handling Capacity up to 8’ x 6 or 6’ diameter 
a wide range of non-ferrous materials with many 
interesti oblems Age preferably 20-30 ARMYTAGE BROS (Knottingley) Ltd. 
Salary accordin to age qualifications and 


experience Apply Secretary B.N.F.M.R.A., 81 The Foundry 
Euston Street. } l {8345 Knottingley, Yorkshire 
Telephone - - Knottingley 2743/4 








4 FHOROUGHLY experienced Designer for 
é Pressure Diecasting and Gravity Diecasting 








Dies and Moulds for a new plant in India, 
capable of managing toolroom, preferably with 


workable knowledge of heat-treatment of 
P Knowledge of other aspects of diecasting ¢, E L70 
advantage An initial two or three years Metals ° 
contract with good salary for right person. Please 


write with complete details, experience, age iS iL@ @aa . SCRAPS 


salary, etc., to: Premier Diecasting & Engineering iia i 
Co. Ltd 12 Rangwala Market, Ahmedabad-2, BOTH BUYERS & SELLERS 


indie oa Westgate, Linley Lodge, ALDRIDGE. 


_ Bh 53237/% 
CAPACITY AVAILABLE Staffs. VEAL: 





‘URFACE FinisMing of Contoured Parts, : 
 leseenal and External, up to 12” dia. and ZINC =F. o> > 7. o> a) 


18” long Elliptical, Square, Rectangular, Hex- 99'99+" PURITY ZINC 


agonal, Octagonal, etc E 
Pg we TAGE BROS. (KNOTTINGLEY) Ltd., 
Foundry Lane Knottingley, Yorkshire. 
lelephone Knottingley 2743-4 [0001 METAL COMPANY LIMITED 
PRESS work of all descriptions carried out ADO Vee, SALLY 
Deep Drawing up to 15 in. deep; Blanking Soaa aeemeenes sr 
and Forming up to 80 tons Wades (Halifax ee os 4 ” 
Ltd., Arden Works, Fenton Road, Halifax. [0021 PWOME FoR PROMPT DELIVERY! 








HEAT TREATMENTS 


4.R.B.—D.G.1. APPROVEI 
EK LEC rRO HE AT PREATMENTS J, rD 


BULL LANE, WEST BROMWICH, STAFFS. 
Telephone No.: Wes. 0584-0756. 
BRIGHT Annealing. Bright Hardening. Case 

Hardening. Carbo Nitriding; Gas Carburiz- 
ing; High Frequency 


Ic “yA Alloys: Solution; Precipitation, up to 
Lo : || H. GRAEPEL Ltd 


(ONT ROLLED atmospheres for all treatments, 


including hardening, annealing and tempering KINSALE CO. CORK 











of ferrous and non-ferrous alloys | M k of PERFORATED 
LABORATORY SUPERVISION | 
LOCAL DELIVERIES [0005 | . ies Xs METAL 








PLANT WANTED 


R! DUNDANT Horizontal and Vertical Diesel 
Engines and Diesel Generating Sets wanted 
for export Full details, please, to Vizard 
39 Essex Road, Leicester {8344 


SCRAP METAL (SALE & WANTED) 


TIMONIC” Grindings, Turnings and Scrap 
required Top prices paid 


MITCHAM Q)MELTERS ] rD 
4 N 4 


REDHOUSE ROAD, 
CROYDON, SURREY 
Tel rhornton Heath 6101-3 [0007 


RUNNINGS, RISERS, QKULLS, 
MIXED SCRAPS, ETC., REQUIRED 


containing Nickel, Cobalt or Tungsten 
Max. size 9” square overall 
Independent Assays Proven All Materials 
Electrically Melted. Offers to 
ITE .LSON 0 TD 
P' TER B" I & ( a 


Triplet Works 
PIKEHELVE STREET, WEST BROMWICH 
Tipton 2453-4 (8229 


B. a i PERRY & C2: L™-: 


Exchange Buildings, Birmingham, 2, 
tor Phosphor Bronze Swarf and Scrap 
and all Non-Ferrous Metals 
rel Midland 5986-7. {0113 





NICKEL and High Nickel Content Scrap 
+* wanted “Nimonics”, “Inconel”, “Monel”, 
etc. Offer for best prices to Nicholson & Rhodes 
Ltd., Princess St., Sheffield, 4. Phone 27491. [0011 


TIME RECORDERS 


FPACTORY Time Recorders. Rental Service 
Phone Hop. 2239. Time Recorder Supply 
and Maintenance Co. Ltd., 157-159 —- 
High Street, S.E.1 [0014 





_— ALUMINIUM = 











EXCHANGE BUILDINGS 
BIRMINGHAM 2 NON 


ieee FERROUS 





andall 


METALS 

















Use this Form for your Sales and Wants 


CLASSIFIED ADVERTISEMENTS 





To **Metal Industry”’ Classified Advertisement Department, Dorset House, Stamford Street, London, S.E.1. Waterloo 3333 
PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 


RATE: 5d. PER WORD, MINIMUM §.-. NAME.. 
Name and address to be included in charge if used in advertisement 

SEMI-DISPLAY: 27/6 PER INCH. 

BOX NUMBERS: If required 3/1 extra. ADDRESS 
PRESS DAY: Ist POST FRIDAY, for following Friday's issue. 

Cheques, etc. payable to “Metal Industry” and crossed “& Co.” 














| REMITTANCE VALUE. 








Please write in block letters with bal! an or am. 


NUMBER OF INSERTIONS 
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INDEX TO ADVERTISEMENTS 
Page Page 
Alexander Metal Co. Ltd 18 Graepel Ltd., H 19 Midland Monolithic Furnace Lining Co 
Aluminium Bronze Co. Ltd. IJnside front cover Ltd 
Armytage Bros. (Knottingley) Ltd 19 Milner Metals Ltd., A. E 
Auxiliary Rolling Machinery Ltd 15 Mining & Chemical Products Ltd 
Head Wrightson Machine Co. Ltd Morgan Crucible Co. Ltd 
Hilger & Watts Ltd 
Holroyd & Co. Ltd., John 


‘ | ] Ca t > 
ae: Ses & lie a 1 National Industrial Fuel Efficiency Service 
Outside front cove 
ee Norfolk Metals Ltd 
British Furnaces Ltd 


Brock Metal Co. Ltd rhe 
Lid Outside back 


Perry & Co. Ltd., B. J 
Platt Metals Ltd 


Camelinat & Co. Ltd., E Inside front cove 
Chalmers & Co. Ltd., E 
Coley & Son (Hounslow) Ltd., R. J 7 Senier & Co. Ltd., T. W 
Consolidated Zinc Corporation (Sales Silvercrown Ltd 
Ltd 2 Sklenar Furnaces Ltd 


dl D Ce 
Leiden row & Strebor Diecasting Co. Ltd 


Engers Ltd, M. ¢ . . 
i McGhee (Metals) Ltd., Hugo 19 Wolverhampton Trading & Scrap Co. Ltd 


Maybank (Metals) Ltd . & 2 
Inside back cover 
Frost Ltd., N Metals & Methods Ltd Inside front cover Young Ltd., ’ Inside back cover 








The Specialist Electroplaters 
of Small Work in Quantities 


FULLY APPROVED ALD. ALL FINISHES 





TEL: CEN 4135 (6 LINES) | 











We've got 


LAIDLAW ingots all 


DREW 


LADLE HEATING = 


® >. 
Equipment .... and have had for some time judging by the number of 


repeat orders simply asking for “same as before.” We've 
The illustration shows our town’s gas fired equip- ees By. oy rote & pong “ rn oe por ag by 
ment applied to bogey ladies at the Works of and analysis of each order—we believe we've ensured 


Grahamston tron Co. Ltd., Falkirk. Similar standards of the highest uniformity 


It is all part of the policy which keeps us in the forefront 
equipment can be provided for all types of gas as of ingot metal men 
well as liquid fuels. ufacturers. 


LAIDLAW, DREW «co. ur. Chalmer S make sound ingots_| 


SIGHTHILL INDUSTRIAL ESTATE, E. CHALMERS & COMPANY LIMITED 
EDINBURGH, 11 Newhaven Rd., Leith, Edinburgh, Scotland 


Telegrams & Cables: “GILES" Ed 
‘Phone: CRAigiockhart 4422 ‘Grams: ERICLEX, EDINBURGH ’ SS ne 
Telephones: 36611 (9 lines) 


weighed up... 


London: 63, Queen Victoria Street, E.C.4. Telephone: City 1155/6 





Printed in Great Britain by James Cond Ltd., Charlotte St., Birmingham 3. Published by Iliffe Production Publications Ltd., Dorset House, Stamford St., London, S.B.1 
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e740) {c] 
JONES 


LIMITED 


Manufacturers of 


ROLLING MILLS 
SHEARS 

COILERS 

INGOT MOWLDS 
TURNTABLES 

for the non-ferrous Metal 
Industry 

REDUCTION 

GEAR UNITS 

to transmit up to 400 H.P 
MACHINE MOULDED 
GEAR WHEELS 

up to 14 ft. dia 
GENERAL 

IRON CASTINGS 

up to 6 tons 

HEAVY MACHINING 
CAPACITY 


ROLLING MILL 
ENGINEERS AND 
HEAVY IRON 
FOUNDERS 


LIONEL STREET FOUNDRY 
BIRMINGHAM 3 


Telephone: CENera! 1003-4 








Copper, Brass 
and Aluminium 
in 
Sheets, Tubes, 
Rods and Wire 


DELIVERIES FROM STOCK 


T. W. YOUNG LTD. 


105 GOSWELL ROAD, E.C.1 





Phone: Clerkenwell 2241/2 Grams: Wuzog, Barb. 








By contacting 
Mr. Neal at 


MAYBANK METALS LTD. 


108 WOOTTON ROAD, WATERLOO, LONDON, S.E.1 
TELEPHONE: WATerloo 4110 or 7355 
THE BUYERS OF NON-FERROUS SCRAP METALS 
ONE OF THE 


MAY BANK 


GROUP OF COMPANIES 


Branches at Higginshaw, Portsmouth, Edmonton, Deptford, Woolwict 
Jidhorm, Strood, Gosport, Frindsbury, Soho. 


PAER TG 


Bp Sen tea estes ee 


_ 


soph chgtoetn 
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Intensive Research and Quality Control 
ensure that you can depend on the uniformity of 


Unceasing research and strict quality 
control, at all stages of production, ensures 
that Intal Light Alloy Ingots can always 


be depended upon. The quality never varies. 


With over a quarter of a century’s & 
experience and progress, Intal maintain ig OY ngo &, 
all the newest techniques in scientific 


inspection, and make use of the most These illustrations are taken from the 
latest Intal booklet, giving much 
interesting information on alloy ingot 
the Intal high standard of quality is manufacture. We shall be pleased to 

post a copy tO executives on request. 


advanced instrumentation in ensuring that 


consistently maintained. 


INTERNATIONAL ALLOYS LTD 


HAYDON HILL, AYLESBURY, BUCKS. Telephone : Aylesbury 4242. Telex. 83120 Cables: Intalloyd, Aylesbury. 








